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Air-Power 


’ Spares Horsepowe: 


Grinds More Per Man Hou 


@ It is no trick to get grain or forage into a 
hammer mill and reduce it to particles of de- 
sired size. The engineering problem is to get 
it out of the grinding chamber before repeated 
contact with the hammers has made some of 
the material too fine, caused more or less heat- 
ing, and wasted power in the process. 

Case hammer mills save substantial amounts 
of power in the grinding chamber by using 
sufficient power at the fan to pull ground ma- 
terial promptly through the screen. Less ob- 
vious but similarly significant are the relations 
between linear and angular velocities at the 
grinding circle, also the space relations among 
the hammers and with the screen. 


Fast grinding of tough grain or forage calls 
for keen edges. Case hammer tips have eight 
edges; you loosen a bolt and turn a new edge 
into position. Sharp edges, clean scavenging, 
and good geometry in the grinding chamber— 
these are reasons for the fast, cool, relativel) 
uniform grinding of Case hammer mills. 

Designed for fast work with the power o 
farm tractors, these mills hold down powe: 
cost per bushel. More important, they grinc 
more bushels per man-hour, push upward thc 
final yield per man which is the essence of pro- 
ductivity and prosperity in agriculture. J. I 
Case Co., Racine, Wis. 
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AGRICULTURAL ENGINEERING for May 1948 


EDITORIAL 


Serving Farm Markets 


OW can manufacturers best serve the farm markets for 
engineered materials and for mechanical, electrical, and 
structural equipment? 

Top managements of the legion of manufacturers newly 
attempting to serve this market, as well as many of those 
who have been at it for years, may well take cognizance of 
some recent remarks by Deane G. Carter, professor of farm 
structures in the agricultural engineering department of the 
University of Illinois, in an address at St. Louis, Missouri, 
April 15, before the 30th annual meeting of American Zinc 
Institute. 

While he was addressing manufacturers of building mate- 
tials and equipment, his remarks apply equally well to manu- 
facturers of other items for use in farm production. He sug- 
gests the way to a solid position in the farm market by out- 
lining four common policies and practices which operate to 
defeat this objective, as follows: 

“There is danger, however, that the manufacturer may 
fail to give the fullest service to his farm customers. This 
certainly will be true under the following conditions: 

“1 If he uses the ‘farm market’ as a secondary out!et to 

be exploited only when other business is slack 


If he confines his selling to the ‘cream’ territory with- 
out providing service to the leaner areas where the 
need is greater 

If he limits his responsibility to selling without follow- 
ing through with directions, information, and educa- 
tion, to assure the best possible installation and use of 
his product 

If he ‘oversells’ or promotes his material, irrespective 
of its best use, or without regard to the peculiar and 
complex requirements of farm-production buildings. 


“These failures to serve the ‘farm market’ fully, each of 
which is a real case occurring within the past two or three 
years, are lost opportunities.” 


One obvious alternative to these unfruitful policies and 
practices is to get out of the farm market, by building ade- 
quate volume in other markets for which the manufacturer’s 
organization has the necessary know-how. 

The other alternative is to become fully qualified to serve 
the farm market, in matters of policy, practice, and personnel, 
as well as product. 


The personnel ordinarily best qualified to put into effect 
the indicated policies and practices, and to improve products 
for farm use, are agricultural engineers. It requires interpre- 
tation of the manufacturer's product to the purchaser, in 
comparison with competitive products, in terms of operating 
capacity, service life, cost per year and per pound, correct 
application, limitations, use and maintenance methods, influ- 
ence on farm practices, output, labor requirements, etc. 

It requires interpretation of use requirements, field test 
experience, agricultural science, and similar factors to the man- 
ufacturer in terms of possibilities for product improvement, 
new products, new applications, and new use recommenda- 
tions. It takes a man or men who can deal understandingly 
with farmers, agricultural scientists, and industrial engineers 
and management to establish an effective working relationship 
between them. 


Older companies in the business of supplying farmers with 
€quipment, building materials, and electric service have long 
fecognized agricultural engineers as their most effective con- 
tacts with the farm market. In addition to employing one or 
more agricultural engineers, according to their current or 
desired volume of farm trade, they have invited, welcomed, 
and gone out of their way to establish contacts with agricul- 
tural engineers as a professional group. They have been glad 
to have agricultural engineers know the practical limitations 


of their products and the conditions under which those prod- 
ucts could not be expected to give satisfaction, as well as the 
values of those products to the farmer under favorable use 
conditions. 

Only reasonably correct selection, care, and profitable use 
of production materials and equipment by the farmer can 
provide the sustained buying power and user satisfaction 
necessary to keep the suppliers of those items in business. 

Agricultural engineers can help other manufacturers to 
realize this principle, to provide products with capacity for 
profitable farm use, and to further the profitable use of those 
products in the mutual interest of the farmer and the manu- 
facturer. 


Coordination of Production Mechanisms 


E WERE gratified to note in a recent issue of a farm 
implement trade paper, a comparison of costs of own- 
ership and custom hiring of several specific farm machines. 


This is an example of a constructive approach to better 
understanding between dealer and farmer. It emphasizes their 
mutual interest in sound economy in the farmer's hiring or 
purchase of farm production equipment. It clearly pictures 
the high cost of low use of equipment. It is an appropriate 
step in the direction of helping dealers to sell on a sound sales 
engineering basis, and farmers to buy on a sound production 
engineering basis. 

It suggests a broader consideration of the farmer's problem 
as to the extent of capital investment in production equip- 
ment, and the combination of specific items, which he may be 
able to use most effectively to achieve low-cost production. 

General principles of sound capital investment in produc- 
tion equipment have developed with the industrial evolution 
of mass production. 


Possible alternatives and opportunities for choice in capital 
investment increase with the variety, refinement, complexity, 
capacity, and possible working combinations of production 
equipment. 

The difficulty of making a good choice increases with the 
the number and complexity of available alternatives. 

The importance of making a good choice increases with 
the cost of individual equipment units, the number of units, 
the scale of operations of the productive enterprise, competi- 
tion to lower coasts, and the proportion of total product cost 
represented by investment cost. 


Thus engineering development and refinement of indi- 
vidual units of production equipment leads to a further 
opportunity to improve production efficiency. It is the oppor- 
tunity to apply engineering principles to a whole production 
enterprise as, in effect, one production machine; and to deal 
with its individual machine and structural units, combina- 
tions, layouts, routings, operations, and methods as related 
physical factors influencing the over-all efficiency of the whole 
production mechanism. 

It appears that agricultural engineering has arrived at 
this stage in its progress. Opportunity for greatly increased 
application of these principles in agriculture is indicated by 
examples of prosperous, well-equipped farms; by the known 
wide range in production efficiencies of various farmers; by 
the very existence and progress of the farm equipment indus- 
try. Opportunity to improve farm production efficiency, by 
technically and economically sound combinations of produc- 
tion equipment units, compares favorably with opportunity 
for further development and refinement of individual struc- 
tures, prime movers, process mechanisms, and controls. 

Future progress in either of these fields of applied agri- 
cultural engineering will suggest opportunities for further 
progress in the other. We look forward to their parallel and 
mutually supporting development. 
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For handling two 14-inch plow bottoms 
and comparable work, FARMALL H 
(above) is the choice. 


The Farmall System of Farming isan for the answer. A Farmall Tractor and 
American institution. Its roots are in matched machines can mean greater 
the soil...on yourfarm,onthefarms operating economy and efficiency on 


of your neighbors. the family farm — and that brings 
To increase productivity and speed better living! 
field work, look to the Farmall System Five basic models make up the 


Farmall lineup. There’s a size for every 
farm, an endless selection of Farmall 
equipment to work in every crop and 
soil condition. 


The answer to the power problem on 
your farm can be found in the Farmall 
System. Your nearest International Har- 
vester dealer can give you full details on 
the model that fits your farm. 


INTERNATIONAL HARVESTER COMPANY 
180 North Michigan Avenue Chicago 1, Illinois 


Left: Farmall Super-A offers hydraulic Farmall TOUCH- 
CONTROL and new “‘combustion control.” 


+ FARMALL is a registered trade-mark. Remember— 
Only International Harvester builds Farmall Tractors. 


5 


J UX a 
‘ = anor, 
————— : 


—— ss 


Smallest member of the Farmall Family is the 
Farmall Cub with matched Cub equipment. 
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The Engineering Development of a Light, Two-Row, 
Tractor- Mounted Corn Picker 


By A. H. Keller 


NE of the later additions to the International Har- 

vester line of corn pickers is the No. 24 picker. It is 

a light, two-row, tractor-mounted corn picker that is 
easily attached to or detached from the company’s Farmall 
“H”. “M”, or “MD” tractors. It weighs slightly less than 
2000 |b, and in its original conception was designed to meet 
the :equirements of the corn grower primarily interested in 
gathering his own acreage. While it has not been recom- 
menied for custom operation, we have reports of some of 
these pickers that have harvested well over 1,000 acres in a 
season and in a manner comparable to our 2M picker; and 
even in some instances have received the comment that it 
gets more corn, which is due to its low-angle gathering points 
and sheets and gatherer chain and snapping roll relationship 
to the ground. 

This machine was originally conceived in the year 1940. 
At that time it became apparent that the sales volume of 
corn pickers of a particular type could reach 10 to 20 thou- 
sand units annually—that is, a corn picker of lighter weight, 
one that would easily go on or off a tractor, and last, but 
most important, at such a price as would enable the purchas- 
et to use it profitably on smaller acreages. 

With this in mind our company’s corn picker product 
committee authorized the development of such a machine. 
While a product design engineer was assigned to the task 
of designing this machine, it is important to point out that 
the completed product is 
the result of the untiring 
efforts of a great many peo- 
ple. In this connection I 
wish to enumerate briefly 
the actual steps and indi- 
viduals involved in success- 
fully carrying out a pro- 
gram such as was done in 
the case of the No. 24 corn 
picker. 

First, we have the prod- 
uct committee which con- 
sists of three members: 

(a) A manufacturing 
representative, either the 
plant superintendent, 
works manager, or manu- 
facturing supervisor. 


(b) A sales representa- 
tive who is the product 
specialist of the particu- 
lar line of machines in- 
volved. 

This papet was presented at 
the winter meeting of the Amer- 
ican Society of Agricultural En- 
gineers at Chicago, Ill., Decem- 

t, 1947, as a contribution of 


the Power and Machinery Divi- 
sion. 


A. H. KELLER is chief engi- 
neer, Fast Moline Works, Inter- 


nationa! Harvester Co., East Mo- 
line, I}! 


Fig. 1 The International Harvester No. 24 corn picker in actual 
field operation machines were produced for 


(c) An engineering representative, either the chief engi- 
neer or engineering supervisor. 

These three men with their knowledge, background, and 
experience in their respective fields form the backbone of the 
program. 

Second, we'have the product design engineer and the 
group of men in the product engineering department assigned 
to lay out, detail, and otherwise bring the machine in ques- 
tion into a physical state. 

Third, we have the manufacturing, research and planning 
group. This group consists of high-caliber men selected from 
all branches of a manufacturing plant, such as tool design 
engineers, planning engineers, engineering department repre- 
sentatives, cost men, time-study experts, representatives from 
the inspection department, and representatives of the bun- 
dling, packaging, and handling group. Their purpose is to 
estimate costs on new products as well as conduct an inten- 
sive program of what we call cost reduction throughout the 
period of development of a product and afterwards still 
scratch for any extra pennies or mills that can be taken out 
of the cost during actual production runs. 

The correlated duties of the product committee, engineer- 
ing department, manufacturing, research, and planning de- 
partments is to control the design of the new product in such 
a way that functionally all requirements of satisfactory field 
operation are maintained, that from a manufacturing stand- 

point the new product will 
fit into the plant structure, 
and, above all, that product 
costs and tooling are kept 
down to an absolute mini- 
mum. While this is the goal 
in the development of any 
new product in any organ- 
ization, we have found this 
system to be very effective 
because it takes all the 
guesswork and wishful 
thinking out of production 
and places the responsibility 
in a broad plane which re- 
sults in utilizing the ideas 
and abilities of the entire 
organization. 


The No. 24 corn picker 
was developed with this 
method of control and the 
Stages it passed through are 
as follows: 


1 From 1940 to 1944 
various designs of a low- 
cost, lightweight picker 
were tested in the field, at 
the end of which time the 
functional requirements of 
such a machine were firmly 
estabiished. 


2 After the concentrated 
studies of cost reduction 
were completed, twenty-five 


. 


as AY Rr. te 
< Ay aa veer = 
- eS = ee oe Rey yee eles ARES eae 2 ieee ea, See ao oa 
ae ee ees So 
| 
| | 
: 
- | ee 
: a ———— eel 
ee . | 
fom 
LA 
ae 
om 
ee 
ie 
Be 
sy 
ae 
_. PNP S Se 
: eae Poa wo NN Ne fa ole 
SSS *, > - an Sa Ss IA £ Ae Gr oat 
Pk) SR EIRAS Sale 
‘hy SAR ~ fF ABST a =e St Sages St f. 
; ne ‘ ad WS yr Sa a 
ee arya y& / cee 4 pe a so 
a &! ee & nd ; FS ; Be oo 
YY ia “& a Fr . a ee es 
7 ¢ (a bart, be A), —-_ > 5. oer 
\ Seok, ee veo ~ Sa ae ¥ 
Tn OR BAEK oo ee a ee 
Yo RE! ESD aR 
ae Se a a a ~ iy Sere . 
ie RE al yy A Ber 
“? qf ‘ee: ?, Ty, Nec Ne ae oe, ey 
DE Gelb eae TOY ee ge 
ey yt ee etn WA ng eR ag 
RS et YN seg Vig ae 
San es aA: MBB aac gos SER 
vo oe ae | 
ay | 
8 : 
: een EF Waooees “i ahs 5 ree | ae Oe — ce cee ——— i 
Pee Me ee oes Bits 5 ey diane 


198 


the 1945 season embodying all the qualifications demanded by 
the sales and manufacturing departments. These machines were 
not produced by tooling equipment that would be necessary 
for quantity production, but by job shop methods through 
the united effort of the engineering department and manu- 
facturing with tools on hand, and only those tools specially 
provided where, if the machine parts were not fabricated as 
planned for quantity production, might result in structural 
failures due to a lack of the field testing so necessary to 
prove a product. The special tools were so provided with 
the thought of being utilized in the anticipated production 
runs. The machines were completed in ample time to reach 
the scattered localities to secure the benefit of an entire sea- 
son’s run. The territories to which these machines were 
—— ranged throughout the areas in which corn is grown 
—from Texas on up through the corn belt and into the East, 
including one in Canada. In this way every conceivable crop 
condition was encountered, and needless to say while those 
machines represented the best efforts of a very conscientious 
group, they still had plenty of shortcomings. 

During the entire season that these machines were in op- 
eration—and they were being operated by the farmers to 
whom they were allocated—their performance was checked 
periodically by field engineers, the designing engineers, and 
members of the product committee, and—I shouldn’t omit the 
field mechanics who occasionally carried a bundle of parts to 
keep some particular machine in the running. Nevertheless 
all this experience paid off because we were making correc- 
tions and improvements simultaneously with the scheduling 
of this machine for full production. 

After this was done, we should have been satisfied that 
here at last was a machine that had everything the doctor 
ordered, and now let’s turn the crank and get rolling! But 
no; the members of the product committee decided that we 
select five men and assign to each of them five of these ma- 
chines for the purpose of making a survey in the company of 
the service manager of the branches to which the machine 
had been allocated and in the presence of the operator to 
whom the machine had been assigned. In this way all me- 
chanical defects were uncovered, and comments relative to 
improvement noted, which comments were solicited from the 
service manager and the operator, or anyone else who wished 
to offer constructive criticism. 

The results of this survey were astonishing. After com- 
piling the twenty-five individual data sheets from five diff- 
erent individuals they unmistakably pointed out further need 
for changes and improvements, if we were to produce on a 
full-scale basis a machine that would give the purchaser long, 
trouble-free service. This survey resulted in 227 changes and 
improvements on the No. 24 picker that otherwise would not 
have been made. These changes were immediately incorporat- 
ed in the design of the machine for production in 1946. While 
a limited production in 1946 generally gave a good account 
of itself, we still made changes in our design for 1947 as a 
result of observations during the 1946 picking season. 


As early as October, 1947, we completed our full schedule 


Fig. 3 A side view of the IH No. 24 picker showing its different features 


Fig. 2 A general view of the IH No. 24 corn picker, showing the favor- 
able position of the operator with respect to the different parts of the 
machine 


of No. 24 pickers for the 1947 season and enjoyed a fairly suc- 
cessful year. I might add, though, that the job is never-end- 
ing, and we will still be looking for ways of improving the 
performance of this picker. 

Now that I have discussed this corn picker as it is today, 
I will review the features of the machine that we feel are out- 
standing and that contribute to its success. 

Fig. 2 shows the picker in general and clearly illustrates 
its clean appearance, also the favorable position of the op- 
erator with respect to the different parts of the machine. The 
operator is afforded good vision of the crop he is harvesting 
as well as a good view of all the units of the machine. He is 
safely situated away from all moving parts and has the con- 
trols for the picker readily accessible. These are two in num- 
ber: (1) the hydraulic-lift control lever for regulatirg the 
height of the gatherers, and (2) the wagon elevator ‘hrow- 


Fig. 4 This phantom view gives a fairly good 
idea of No. 24 IH picker drives 
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out clutch to stop the elevator when making turns. 

There are only a few other adjustments on this picker, 
and they are made by the operator when the machine is not 
in operation and are for the purpose of meeting field and 


crop conditions. These adjustments are five in number and 


consist of the following: 

1 An adjustable tie bar that permits setting the gathering 
and snapping units to the proper spacing to accommodate 
varying row widths of corn planting. This adjustment covers 
a range of row widths from 35 to 44 in. 

2 A conveniently located snapping-roll adjustment on the 
outside of each unit makes it possible to quickly and easily 
adjust the snapping roll relation to suit field conditions. The 
adjustment is made by merely turning an adjusting bolt clock- 
wise (0 close up the rolls, and counter clockwise to open them 
up. This feature is a decided improvement over the method 
we have employed previously. The old method required the 
use of pliers, several wrenches, considerable time, and the bet- 
ter part of a man’s disposition, because of the fact that he 
had to get down under the machine in mud, snow, or what 
have you to make an adjustment which, after being made, 
he wouldn’t be sure of. As a result, this important. adjust- 
ment was generally neglected until things got pretty bad. 
With this new convenient method an operator will adjust his 
rolls as often as necessary, and consequently do a much bet- 
ter job of picking. 

3 Another factor that is a big help to the operator is 
maintaining relationship of the picking units to the ground, 
which is controlled by a chain extending from the tractor 
frame to the picking units. By adjusting the length of this 
chain to permit the units to drop to a predetermined picking 
height, the operator can forget positioning the units after 
making turns or going over or through certain terrain that 
necessitated raising the picker units. This adjustment is gen- 
erally made upon entrance to a field, the condition of which 
will generally indicate at what height the units will be best 
positioned. 

4 Another convenient adjustment for correct field opera- 
tion is the range of flotation of the center and the two out- 
side dividers which are easily adjusted to coordinate with 
the relation of the two picking units to the ground. This ad- 
justment is made by use of the snap hooks and chains pro- 
vided. The center divider besides being floatable is also steer- 
able with the front wheels, upon which the center divider is 
mounted. The maneuverability this feature affords is remark- 
able in addition to its almost human ability to get under- 
neath down and tangled corn and properly guide the corn into 
the snapping unit. Along this same line, it is important to 
note the low angle of these dividers and gatherer sheets which 
is the main reason for this picker’s ability to get very high 
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percentages of total crop yield out of fields even though the 
crop is in a congestion of down and tangled stalks. 

5 The fifth adjustment to be made by an operator, while 
not as critical as the aforementioned ones, will add greatly to 
the quality of the work done by the picker if properly utilized. 
It merely consists of changing the sprockets on either end of 
the main drive jackshaft to suit the speed at which the ma- 
chine may be efficiently operated. The speed of operation is 
controlled by various factors such as light or heavy yield, 
weed infestation, corn borer, or the variety of terrain that ex- 
ists in the fields that are planted to corn. Just as a matter of 
record and to see what one of these pickers could do in a sort 
of marathon affair, we picked continuously for 2214 hr, and 
in that time covered 54.5 acres in corn that averaged approxi- 
mately 40 bu to the acre. It is reasonably safe to state that 
the picker is capable of picking 2 to 3 acres an hour in aver- 
age conditions. 

Most of the above-described features of the No. 24 picker 
are shown in Fig. 3. 

Now that the adjustments of this picker have been covered 
in this paper, we can review the related parts of it to bring 
out the reasons it can do all we claim for it. However, it is 
not to be expected that the benefit of various features built 
into this machine will be realized unless all the adjustments 
referred to are made. 

First, note in Fig. 3 the lower gatherer chains and the 
ability they have to sweep the ground and gather up stalks 
and deliver them to the snapping roll, even though they lay 
parallel to the line of the row being harvested. 

The snapping rolls while not a radical departure from the 
accepted practice of snapping corn with rolls, they are decid- 
edly different in configuration. While the design of these 
rolls was one of necessity in this picker, we have gained the 
advantage with them of doing very little shelling even under 
extremely adverse conditions. 

When I say the design is one of necessity, I mean that the 
rolls, while needing the ability to take every conceivable type 
of material through them, still cannot present an aggressive 
surface to the snapped corn, inasmuch as the rolls act as the 
elevating surface for the snapped corn. In explanation of this, 
we do not have what is normally referred to as a first eleva- 
tor, that is generally positioned to one side of the snapping 
rolls for the purpose of transporting the snapped ears either 
to a hopper as in a straight corn snapper or to a husking bed 
as in a combination snapper and husker. In this picker the 
ears of corn after being snapped are transported over the re- 
mainder of the snapping rolls, and thence over the husking 
rolls, which are a continuation of the snapping rolls inasmuch 
as they are directly in line with the snapping rolls. This op- 
eration is accomplished by means of a chain with lugs which 


Fig. 5 This shows the simplicity of attaching and detaching the No. 24 picker 


Se Sy i eee ee per se eR oar «| a en 
ey ee a a een cory eng Sone Galea ah. 
Ta ne eee eb eS rani ane ot. ae 2 Wit tera gs, Me mae ee a r a PS 
ae ae <i Selle eM oye’: STE SS MS ST So aa id ioe. ae Bae sare inne eae oe % 
: = TE eee Secs eagles oh peta eae, fi — uy ‘ ete oe Le ae a : 
- teen a 5 evepeRte ey 8 : ae 0 «ae i = NR ee ye ae atk 
3 Pe i ¢ Pa e hs rm 
7 
> 
| 4% 
a 
e 
A Sa 
4 
’ : 
) 
>» 
y 
> 
5 
. a . 
o/ 
F.. ' 
7 a 
vA 
4 é Pe 
C4 
"x “Ae Nata? EEE LESS 3 , 
poate Gf wera. | —_— f - 
ea es og ey — es ae Ee ig bt , _— 
, wy. = ««<:,*7O@ Be \ 
f e ——— - re oe pap calmness EE 2a a wwe - ie \ 
Pk ens male ' rae . aN a - XN Ss ite _ ge 2 4g ' 
. re ee ae : a +: Ne 4 sss P< b 
F : Ne ge ee ‘ i ae 4 vs 
, sak? ee io wy A ie, -+ : be j : 
3 ‘ 4 Ege ag Fy ol Tee mo * , 
* - ri oeaa th 4 Loa 4 . P —— 
: am i ie : 
y adil — a ~. ae 
# - -_ ‘ “ * 3 — 
5 a - : a 2 a 
— i; ~_ 3 
~ Ps pac" - 4 ‘ 
— - E sear : 
—— ; i 
| ; ; : s ioe 
ee 
: : by Yer aes - 3 — 
om — Nee ay rs ae eT en 
az its: oa i on Sa - wer a La iia ar : 
ase ee te- 43 \ ies? se 2 ee Ey ae Se 
ij ae “Hl ie ao ee Be i | area 3 a ieee: ' 
es foe ee Be cee eal Bae a = A 5 aeenemaeaaerse' d : 


Fig. 6 This view suggests the method of storage of the No. 24 IH picker 


acts both as a gathering chain and first elevator chain. 

The surface of the rolls in contact with the ears of corn 
prior to and after snapping is extremely smooth, thereby caus- 
ing no shelling of the ears of corn. The base of the rolls and 
the sides of the continuous spirals of the rolls are studded 
with aggressive projections. This then gives the result neces- 
sary in this type picker—spiral rolls that can be interlaced in 
adjustment or opened up to whatever position is necessary 
to get the stalks, foliage, and various types of foreign ma- 
terial through, but still present no aggression to the ears of 
corn while being removed from the stalks, or during the 
period of time they are being transported over them. The 
possibilities of this combination of features in a snapping 
roll are unlimited. We can cite one, in that the picking of 
pop corn can be done very successfully by merely adjusting 
the roll clearance to practically a minimum. 

The husking rolls which are a continuation of the snap- 
ping rolls have replaceable rubber inserts and afford a very 
efficient unit. 

At a point directly over the husking rolls and to the rear 
of them, we have positioned a two-winged beater chief func- 
tion of which is to take care of the straggler stalks that 
didn’t go through the snapping rolls for various reasons. It 
also acts as an impeller for the ears of corn in their eventual 
delivery to the wagon elevator hopper. 

After the ear of corn has been carried over the snapping 
and husking rolls, it is then dropped through a cleaning blast 
of air that is-directed from a centrally located two-directional 
fan equipped with a cast aluminum rotor. This operation 
effectively removes the odds and ends of trash that would 
otherwise be delivered into the final sample. 

The corn in its so far straight-line path through the picker 
is now received by the large capacity hopper, and by its in- 
clined surface the corn is slightly diverted to a centrally posi- 
tioned wide, deep wagon elevator which has ample capacity 
to handle the highest yields so far encountered. The hopper 
has sufficient storage capacity to hold any amount of corn 
necessary while making turns. The wagon elevator is pivoted 
at the same point as the center of drive to allow upward 
movement of the wagon elevator in case it comes in contact 
with the wagon as may occasionally be experienced when go- 
ing through washouts and making turns. 

Now that I have discussed the handling of the ear of 
corn, I will briefly review the attachability of the picker to the 
tractor. 

The simplicity of attaching and detaching the picker is 
best explained with the assistance of Fig. 5, which illustrates 
three compact units that are put onto or taken off the tractor 
by one man in fifteen minutes for either operation. It requires 
no heavy lifting, and there is but one chain that has to be 
connected at the time of removal from the tractor. The frame 
and elevator unit is supported by built-in jacks when removed 
from the tractor. They are readily retracted when the unit is 
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Fig. 7 This is a view of IH No. 14-P one-row, pull-type corn picker 


attached to the tractor. The two combination snapping and 
husking units are supported by stands when off the tractor. 
They are easily removed and snapped into a carrying position 
under the outer gatherer sheets when the units are mounted 
on the tractor. 

The cross pipe which spaces the two snapping and husk- 
ing units also acts as a stabilizer for the two units when they 
are off the tractor and in storage. 

The method of storage for this picker has also been given 
some thought, and Fig. 6 offers a suggestion. A minimum of 
space is used, and in this way an operator is likely to give 
some consideration toward shelter for this machine which, of 
course, in the long run will pay him dividends. 

While all that has been reviewed up to now deals with 
the No. 24 corn picker in general, it seems in order at this 
time to give you a glimpse of what (Continued on page 202) 
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Fig. 8 This two-row, pull-type machine is the new IH No. °4-P 
corn picker 
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Effect of Conservation Practices on Runoff 
By Neal E. Minshall 


HE following discussion, of the effect of conservation 

practices on runoff, is based on nine years of records 

collected by the Soil Conservation Service on small ag- 
ricultural watersheds on the Edwardsville, Illinois, and Fenni- 
more, Wisconsin, demonstration projects. It is difficult to 
place a definite value on the effect of conservation practices 
on runoff with these data since nearly all of the areas have 
beer in mixed crops for the entire period of record. The Ed- 
warcsville, Illinois, areas cannot be compared with those at 
Fennimore, Wisconsin, because of the wide difference in soil 
types. 
a EDWARDSVILLE, ILLINOIS WATERSHEDS 

the soils of the Edwardsville areas are of loessial origin 
over glacial till with a claypan layer at a depth of 10 to 20 in, 
and have very low permeability. The areas considered here 
consist of W-III, a rotation-cropped 12.55-acre terraced field; 
W-I, a 27-acre cultivated area and W-II a 50-acre pastured 
area. W-I was cultivated with mixed crops prior to 1940, then 
all in alfalfa for three years in succession, followed by three 
years of mixed crops, while W-II has been largely in pasture 
for the entire nine years. Records on W-III cover only five 
years from 1938 to 1942, inclusive. 

A good relationship exists between the annual totals of 
precipitation and runoff although rainfall intensities, amounts 
and distribution within the storm vary widely between areas 
and from one storm to another, and all these factors have an 
effect on the resultant runoff. This relation holds true for the 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago IIl., December, 1947, as 
a contribution of the Soil and Water Division. 


NEAL E, MINSHALL is research project supervisor (Region 3), Soil 


Conservation Service, U. S. Department of Agriculture, (20 N. Carroll 
St., Madison, Wis.) 
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Fig. 1 Relation between precipitation and runoff for 12-month periods 
for various conservation practices 


calendar year as well as for other 12-month consecutive peri- 
ods, no doubt due to the small accumulation of snow on De- 
cember 31 of the average year. Computations were made for 
years beginning january 1, July 1, and October 1. 

Fig. 1 shows the comparison between rainfall and runoff 
for areas under different conservation practices. These curves 
represent the average of all the 12-month periods computed. 
They show the least runoff from alfalfa and the most from 
the cultivated atea, with the terraced-cultivated and pastured 
areas falling between these two extremes. It will be noted 
that half the record for W-I, cultivated, occurred prior to the 
alfalfa planting and the other half after the alfalfa planting. 
The relatively large amount of runoff from the pasture is due 
to the more severe erosion and the resultant poor cover on the 
steeper parts of this area. Results from other pasture areas, 
on the same soil types, at the McCredie, Missouri, Experiment 
Station (155 acres) and Muskogee, Oklahoma, (25 acres) 
agree well with the Edwardsville data. 

A comparison made for ten of the heavier storms on W-I 
and W-II show a considerable variation in rainfall amounts 
and intensities, even between these two areas which are lo- 
cated about one-quarter mile apart. These variations are re- 
flected in the maximum rates and total amounts of runoff. 
The rate of infiltration over these areas is not uniform be- 
cause of the many variations in soil types and depths, to- 
pography, degree of erosion, density of cover, and rainfall in- 
tensities. Perhaps a better comparison of the effect of cover 
on runoff is shown by the total amount of moisture retained 
during a storm. Retention as used in these discussions, in- 
cludes plant interception, depression storage, and infiltration, 
or, in other words, it is rainfall minus runoff. 

Since W-II was predominantly in pasture for the entire 
period and represents the most uniform conditions of height 
and density of cover, the amounts of precipitation retained on 
this area reflect more nearly the effect of antecedent mois- 
ture and rainfall intensities than the retention on W-I. ? 

Retention on the W-I area was higher than the W-II 
pastured area for the storms of July 17, 1938, July 8-9, 1942, 
and May 16-18, 1943. For the last two of these storms this 
is clearly a case of cover effect as W-I was 96 per cent al- 
falfa. The storm of August 4, 1940, shows a lower retention 
on the alfalfa than for pasture, which is probably a carry- 
over from the previous crop, as the new alfalfa did not have 
sufficient time to build up a good soil structure. The other six 
storms show higher retention on W-II than on W-I. The 
storms of August 14-15 and 15-16, 1946, with a total precipi- 
tation of about 9in in 36hr and both with high antecedent 
moisture conditions, show the retention for the pasture area 
appreciably higher than for the cultivated area which was 
then approximately 50 per cent in crops. 

Infiltration rates, for these and other storms, were estimat- 
ed from an examination of the runoff hydrographs and the 
histograms of rainfall. In making these estimates, it was 
necessary to assume values for plant interception and depres- 
sion storage. Some allowance was also made for the time 
after cessation of rainfall during which infiltration continued 
at capacity rates on the entire drainage area. Even under 
good vegetative cover the minimum infiltration rates are low 
(less than 0.05 in per hr) which is a characteristic of the clay- 
pan prairie soils. 

The variations in size, shape, and topography of these 
areas and the difference in rainfall intensities between water- 
sheds, for the same storm, made it inadvisable to attempt 
comparisons of peak rates of runoff. If each of the areas had 
been in one cover for a number of years, it might be possible 
to compare rates of retention or rainfall intensities minus 
rates of runoff. 


FENNIMORE, WISCONSIN WATERSHEDS 


The Fennimore, Wisconsin, experimental areas are in the 
unglaciated section of the southwestern part of the state. The 
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soils are of loessial origin underlain with limestone at a depth 
of more than 4 ft for most of the areas. None of these areas 
have been in one cover during any one year. Two of the 
areas have the same general shape, soils, and topography and 
give a fair comparison. The larger of these areas, W-IV (171 
acres), had approximately the same percentages of the differ- 
ent covers for all the years of record. The smaller area, W-II 
(22.8 acres), has considerable yariation in cover from year to 
year. 


Because of the low amount of runoff from these pervious 
soils no good relation exists between total annual rainfall and 
runoff. Also some years have no surface runoff, except that 
from melting snow in the spring. The only comparison of 
any value in this instance is to find two or more storms with 
approximately equal intensities and like antecedent moisture 
conditions. The storms of August 12, 1943, and July 11, 
1944, most nearly fit these conditions. Data for these two 
storms are show in Fig. 2. The precipitation for the 15 days 
preceding each of these storms was less than one-half inch. 
The corn acreage on W-IV was about the same for both 
storms, while on W-II the amount of corn on July 11, 1944, 
was about 12 acres, or more than double that on August 12, 
1943. One other difference was that a large part of the corn 
on the W-II area was replanted late in June, 1944, and was 
only a few inches high on July 11, thus affording pratically 
no protection from the beating rain, whereas most of the corn 
was several feet high on August 12, 1943. 


The chief difference of these two storms, as shown in Fig. 
2, is that the intense part of the August 12 storm came after 
about one inch of precipitation in the preceding three hours, 
while the July 11 storm began with high intensities. Since 
W-IV had about the same percentage of cultivated areas for 
both storms, the effect of the difference in rainfall intensities 
and distribution is shown by the hydrographs in Fig. 2(b). 
The peak rate of runoff on W-IV for August 12, 1943, is 
three times that for July 11, 1944, while on W-II this ratio 
was about 1 to 7. The total runoff from W-IV on August 
12, 1943, was more than double that of July 11, 1944. On 
W-II the total runoff on August 12, 1943, was less than one- 
‘third that of July 11, 1944. This comparison shows clearly 
the effect of an increase in corn acreage on W-lII, but it is 


somewhat exaggerated due to the difference in height of 
cover. 
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The retention on W-II is 0.40in higher on Augus: 12, 
1943, and 0.27 in lower on July 11, 1944, than the corre. 
sponding values for W-IV. The data given above shows that, 
for pervious soils, the effect of both height and type ot vege. 
tative cover on surface runoff is very pronounced. 


Engineering a Corn Picker 
(Continued from page 200) 


will be new for 1948, and also what is coming in the no*-too- 
distant future. First, I should explain that these two new com- 
ers to our line are the offspring of the No. 24 picker. There 
is no mistaking their relationship in this respect, inasmuch as 
all major units are identical with those of the No. 24. It is 
what we consider a good job of standardization of product. 

The No. 14-P (Fig. 7), which is the one-row pull machine, 
has had, because of this standardization of product, the bene- 
fit of the experience gained with the No. 24. However, we 
did go through all the same stages of development on it, as 
we did on the No. 24 in so far as the parts peculiar to No. 
14-P are concerned. It is to be produced in quantity during 
our 1948 season. 

The No. 24-P (Fig. 8) is the two-row pull machine and 
is the latest development of our picker program. With every- 
thing working out as planned, we should be in a favorable 
position to do something about a production schedule in 1949. 
As in the No. 14-P, we have in this machine all the benefits 
of our No. 24 experience plus that of the No. 14-P. 

The simplicity of production gained by the use of standard 
major units in an arrangement of them as necessary for the 
particular type of product desired, has a far-reaching effect 
that reduces the burden placed upon a manufacturing plant 
when called upon to produce a variety of product. It also is 
very important when considering the service angle to the ulti- 
mate user, not forgetting to mention the stocking of parts, 
units, and machines at the dealer outlets and our branch or- 
ganization. Then, too, the educational program ‘so necessary 
when introducing a new product is practically eliminated 
when that new product is so closely related to one that has 
been introduced. 

In conclusion, we believe that we have with the No. 24, the 
No. 14-P, and No. 24-P a line of corn pickers that will answer 
the requirements of all corn growers in any area under a 
great many conditions of operation. 
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Fig. 2 Rainfall and runoff for two storms with low antecedent moisture 
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Heating by Refrigeration 


By Orville W. Zastrow 


Familiar examples are the household refrigerator, the 

air-conditioned building, or an ice manufacturing plant. 
The same equipment works equally well for heating, even 
though that may seem unnatural to those of us who are not 
refrigerating engineers. However, the refrigerating cycle as 
used for heating deserves serious study, and its use is likely to 
be important in more ways than have been generally suspected. 

Past experience in space heating with the heat pump, or 
reversed refrigeration, gives an indication of what may be ex- 
pecte|. This method of heating has been highly satisfactory, 
under conditions for which it is suited, and its use is spread- 
ing. {t is in use in several hundreds of buildings in the United 
States and in other countries. Some installations have been 
operating for ten years or more. Many of these are in offices 
and other commercial buildings; however, interest in the heat 
pump for residential use is increasing since the appearance 
on the market of package units in sizes suitable for the home. 
Several manufacturers now offer such units, which provide 
sumrer cooling as well as winter heating. Their operation is 
thermostatically controlled and completely automatic, includ- 
ing the reversal from heating to cooling, or vice versa. 

It is important to note that this cycle does not depend on 
the compressor to produce the heat given off by the condenser, 
even though some heat is added by the compressor because of 
friction and the effects of compression. The main source of 
heat is the evaporator, which absorbs heat, leaving the space 
around it colder than it would be normally. The compressor 
is necessary only for maintaining the difference in pressure be- 
tween the’ condenser and evaporator, so that heat can be ab- 
sorbed at low temperature and given off at higher tempera- 
ture. This action of transferring heat from a cold space to a 
warmer one by pumping a refrigerant is well described by 
calling the machine a heat pump. 

To cool or air-condition a room, the air in the room is 
circulated over the cold evaporator, while air outside the house 
is used to carry heat from the condenser. If the room is to be 
heated instead, the evaporator can be warmed by means of 
outside air while the condenser heat is used to warm the room. 
Units for both heating and cooling can be equipped with extra 
pipes and valves to change the flow of refrigerant, so that the 
coil inside the house may be either an evaporator or a con- 
denser, while the outside coil performs the opposite function. 


Efficiency and the Coefficient of Performance. The power 
required for driving the compressor depends on the difference 
in pressure that must be maintained between the cold and hot 
sides of the cycle. These pressures are determined by the tem- 
peratures of the condenser and evaporator. The greater the 
temperature difference between the condenser and evaporator, 
the greater will be the pressure difference and the amount of 
power needed to operate the compressor for a given rate of 
heating or cooling. 

For heating alone, the advantage of the heat pump over 
an ordinary resistance-type heater is that the heat pump uses 
less electricity to heat a given space. The resistance heater 
changes electrical energy into heat directly by passing the cur- 
rent through a coiled wire or other material. The motor of 
the heat pump uses electrical energy to drive a compressor 
which brings heat into the house from some outside source. 
For heat pump installations that are in use, the amount of 
heat furnished is usually more than three times as great as 
could be obtained by using the same amount of electricity in 
an ordinary space heater, even though the space heater is 100 
per cent efficient in converting electrical energy into heat. This 
MAE PE LOS CERO a EERE SETA PRE. tl PALER NI 

This is an abridgment of a paper presented at the annual meeting 
of the American Society of Agricultural Engineers, at Philadelphia, Pa., 
June, 1947, as a contribution of the Rural Electric Division. 

_ ORviLLE W. Zastrow is associate engineer, new developments sec- 
tion, technical standards division, Rural Electrification Administration, 
U.S. Department of Agriculture, Washington, D. C. 
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makes it possible to heat a house economically with a heat 
pump where the cost per kilowatt-hour is too high for direct 
space heating. 


The coefficient of performance of a heat pump describes 
the amount of heat it will furnish, compared with a resist- 
ance heater using the same amount of electrical energy at 100 
per cent efficiency. If the heat pump furnishes three times as 
much heat, its coefficient of performance is said to be 3; if it 
furnishes four times as much, the coefficient is 4. The coeffi- 
cient of performance for heating depends on the kind of equip- 
ment used, the temperature of the source from which the evap- 
orator absorbs heat, and the temperature of the air inside the 
house that is used to cool the condenser. Since the room tem- 
perature is usually kept near 72F, the temperature of the heat 
source is the most important factor to consider in estimating 
what the coefficient of performance for a certain kind of equip- 
ment will be. The coefficient drops as the heat source tempera- 
ture goes down. For a good installation using water at 55F 
as a heat source, a coefficient of performance above 3.5 can be 
obtained with present equipment. 

Cost Comparisons. In comparing the cost of electricity for 
operation of the heat pump with that of fuel for some other 
kind of heating system, it is necessary to consider the coeffi- 
cient of performance that is likely to be obtained with the heat 
pump, the efficiency of the other system, and the price of elec- 
trical energy and other fuels. For well-installed heating systems 
with furnaces kept clean and fired properly, and with houses 
equally well insulated, operating costs compare approximately 
as follows: For a heat pump installation with a coefficient of 
performance of 3.5, fuel costs for heating will be equal for 
electrical energy at 1c per kw-hr, soft coal at $10.50 per ton, 
hard coal at $9 per ton, or fuel oil at 7.6c per gal’. For elec- 
tric rates above or below one cent, the other equivalent costs 
go up or down in proportion. 

The first cost of a heat pump completely installed is higher 
than that of a conventional heating system, but usually lower 
than that of such a system with air conditioning added. At 
present, the prices of complete package units suitable for resi- 
dential heating and cooling range from $1000 to $3000 or more 
plus installation costs, which may be quite high in a house 
not built for air heating or cooling. In a new house designed 
for a heat pump, some savings may be possible in building 
costs as compared with conventional construction. For ex- 
ample, the chimney becomes unnecessary unless the home 
owner wants a fireplace. Window frame construction is sim- 
plified because the windows need not open. The fuel storage 
bin or tank is eliminated. However, it must be recognized that 
until the initial cost of the installation can be reduced, the heat 
pump will be more costly for house heating alone than other 
systems that are available. Factors that tend to offset this 
higher cost are the value of summer cooling, increased clean- 
liness, convenience, and reduced fire hazard. 

Heat Source Requirements. The most difficult problem in 
designing a heat pump installation usually arises in connec- 
tion with providing an adequate source from which heat can 
be absorbed. Outside air is satisfactory as a source of heat 
under some conditions, although a large volume must be han- 
dled to provide the amount needed to heat a house. However, 
winter air temperatures in most of the United States drop too 
low for efficient operation. 

The earth offers an abundant supply of heat at reasonable 
temperatures, but the question of how to arrange most eco- 
nomically for this heat to be absorbed by the refrigerant needs 
additional study. The evaporator must necessarily be cooler 
than the heat source in order to absorb heat, but for econom- 
ical operation this drop in temperature should be kept as 

*Calculated on the basis of fuel heating values of 14,000 Btu per 
Ib of soft coal, 12,000 Btu per lb for hard coal, and 136,000 Btu per 
gai for fuel oil, with furnace efficiencies of 45 per cent for coal and 
65 per cent for oil. 
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small as possible. If the evaporator has a large amount of 
surface in contact with the earth or if it is cooled with a gen- 
erous flow of water, the temperature drop can be reduced to 
an insignificant value. However a large evaporator is costly 
to manufacture and install, and water is often not available 
in large quantities. A small earth heat exchanger or reduced 
flow of water can be provided more easily, but.then the drop 
in temperature will be greater for an equal rate of heat ab- 
sorption, so that the efficiency of the compression cycle is re- 
duced. The ideal heat exchanger should be reasonable in cost, 
adaptable to varying conditions of water supply, soil, and sub- 
soil conditions, and large enough in thermal capacity so that 
its temperature changes will be at a minimum as heat is ab- 
sorbed or dissipated. Present manufacturers of heat pumps for 
house heating approach this problem in several different ways. 


Equipment Available. At least two manufacturers have 
developed package heat pump units suitable for residential 
use, and several others are developing such units. These are 
equipped with automatic control systems that operate valves 
to change the operation from heating to cooling or from cool- 
ing to heating, as necessary, so that temperatures are main- 
tained in accordance with the setting of a thermostat. 

The 3 and 5-hp units have generally been adequate for 
small and moderate sizes of homes that are well insulated. 


Agricultural Uses for the Heat Pump. Although space 
heating is the application that is getting the most attention 
now, there are other uses for the heat pump directly related to 
agriculture that need investigation. Possibilities for electric 
house heating are important to agriculture, for when heat 
pumps for house heating come within the reach of moderate- 
income city dwellers, farmers are going to have them, too, and 
a potential added load that can change a 2,000-kw-hr per year 
consumer to one using 12,000 kw-hr per year is something of 
importance, at least to the rural power distributor. Similarly, 
the heat pump water heater, which shows considerable prom- 
ise, is at least as important to rural users as to any other 
group. Two other uses for the heat pump may be of special 
importance to agriculture. 

One application that suggests itself is to perishable food 
crops storage and curing. Where refrigeration is necessary 
and where a considerable amount of heat is needed at other 
times for protection against freezing, a reversible heat pump 
unit may be the answer. A unit of this kind is used in re- 
frigerator vans for motor transport of perishable foods. It 
operates for heating or cooling, using a gasoline engine with 
full automatic starting and stopping equipment. The change 
from cooling to heating is made manually, by closing three 
hand valves and opening three others. A similar unit could 
be operated with an electric motor where the power is avail- 
able. If special curing temperatures within a reasonable range 
are needed for certain periods, a thermostatically controlled 
heat pump can maintain the desired conditions. 

Another application of the heat pump principle is an in- 
teresting device called a vapor compression still. Stills of this 
type were used by the United States armed forces during the 
war to purify water for drinking and other purposes. When 
such a still is operating, a compressor draws off the vapor 
from the boiling liquid at atmospheric pressure and discharges 
it at a pressure of about 4 psi. The vapor under pressure goes 
into a condenser submerged in the boiling water. Since steam 
at 4 psi condenses at 222F, the heat given off as it condenses 
is returned to the water boiling at 212F and helps to main- 
tain the process. Finally, the hot condensed water is cooled 
by make-up water for the still. The amount of heat supplied 
from external sources is small compared with the great amount 
that is recirculated to evaporate water into steam. 

Where electrical equipment is used, resistance heaters heat 
the water to start the process, and then the compression cycle 
furnishes most of the heat to maintain it. Part of the resist- 
ance heaters are left on to make up for losses. The amount 
of heat added is made larger than necessary in order to stabi- 
lize operation; yet performance coefficients of 15 to 1 or higher 
are obtained with such equipment. 

Similar equipment can be used with vacuum-evaporating 
pans for distillation at temperatures below 212F. This process 
is used in Switzerland for concentrating milk, whey, milk 
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sugar, and unfermented fruit juices?. According to the in- 
formation now on hand, no equivalent process is used in the 
United States for concentration of agricultural products. 

These are examples of possible uses that may be expected 
from the heat pump in applications related to agricu'ture, 
Others may be more valuable than the ones mentioned here, 
The development of new applications will depend at least 
partly on how accurately the capabilities of this equiyment 
are evaluated. Limitations are its relatively high first cost, 
the need for an adequate heat source and its inability to fur. 
nish heat economically at high temperatures. On the other 
hand, the heat pump can offer advantages in cost over other 
methods of heating where the heat is used at moderate tem- 
peratures, where an adequate source of heat is available, and 
where the utilization factor is such that a higher first cost is 
justified. Furthermore, it is well suited for easy contiol or 
automatic operation, it does not produce dust or smoke. and 
it is able to provide cooling as well as heating. 


?Baumann. Thermo-Compressor Installation in Lucens for Concen- 
tration of Milk. Brown Boveri Review, 30:5/6. Baumann and Marples, 
Some Applications of the Heat Pump as a Heating Machine. Brown 


Boveri Review, 30:7/8. (Continued on page 207) 
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Agricultural Hydrology Activities 


By D. B. Krimgold, Chairman 


MeMBER A.S.A.E. 


on Agricultural Hydrology set up the following objectives: 

| To promote the use of sound hydrology principles and 
facts in agriculture 

2 To foster research in the field of agricultural hydrology 

3 To aid agricultural engineers and others in performing 
professional work involving various phases of agricultural 
hydrology. : 2 

it was proposed to attain these objectives by (a) making 
available to agricultural engineers and others the latest in- 
formation in the field of agricultural hydrology, (b) provid- 
ing 2 forum where new ideas and findings could be presented 
and discussed, (c) determining deficiencies and shortcomings 
of basic scientific knowledge and facts needed in the effective 
application of agricultural hydrology, (d) calling attention of 
appropriate public and private agencies to the need for spe- 
cific types of information and for appropriate lines of research, 
and (e) promoting and encouraging close collaboration with 
individuals and organizations in the field of agricultural hy- 
drology, both in the United States and abroad. 

To facilitate its work and to insure that none of the im- 
portant phases of agricultural hydrology are neglected, the or- 
ganization of the Committee provides for six standing subcom- 
mittees and such additional subcommittees as may be needed. 
It was intended that each subcommittee should undertake, in 
its phase of agricultural hydrology, what the Committee was 
endeavoring to accomplish in this field as a whole. The sub- 
committees were to utilize all the means available to the Com- 
mittee, particularly symposia and round-table discussions. The 
Committee as a whole was to coordinate and facilitate the 
work of its subcommittees and was to take care of matters 
common to all phases. The need for coordinating its work 
with that of other committees of the A.S.A.E. Soil and Water 
Division was also recognized. 

The statement in the January, 1946, issue of AGRICULTUR- 
AL ENGINEERING (p. 36) brought a letter from T. S. Forsaith, 
of the Dominion Experiment Station at Swift Current, Sask., 
in which he informed us that their station had under consid- 
eration runoff studies in southern Saskatchewan which might 
be extended to include Manitoba, Alberta, and British Colum- 
bia. He also asked the Committee for references and other 
information on the subject. Twenty bulletins and reprints, a 
list of 35 references, and a letter answering specific questions 
were sent Mr. Forsaith in February, 1946. He was invited to 
prepare a paper on agricultural hydrology in Canada and to 
participate in the work of the Committee. These invitations 
were accepted and we hope soon to hear more about the 
work in Canada. 

The organization of the subcommittees was a task of major 
importance. We proceeded on the assumption that the chair- 
men of the subcommittees must not only be qualified in their 
fields, but must be willing to devote the necessary time to the 
work, and to get others to contribute. It was felt that, at 
least until the work is well under way, the chairmen of the 


|: ORGANIZING its activities, the A.S.A.E. Committee 


A report of the A.S.A.E. Committee on Agricultural Hydrology 
and its subcommittees on runoff, watershed studies, water-plant-soil re- 
lationships, ground water, and evaporation from water surfaces, pre- 
sented at the annual meeting of the American Society of Agricultural 
Engineers, at Philadelphia, Pa., as a contribution of the Soil and Wate 
Division, 2 
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lating the program of the Subcommittees on Water-Plant-Soil Relation- 
ships: to Dr. O. E. Meinzer for collaboration in the work of the Sub- 
committee on Ground Water, and to C. S. Slater for directing the work 
of the Subcommittee on Water-Plant-Soil Relationships. 


standing subcommittees should be so situated as to insure 
frequent personal contact with the chairman of the Commit- 
tee. So far four of the six standing subcommittees and one 
special subcommittee have been activated. These subcommit- 
tees and their chairmen are: Water-Plant-Soil Relationships, 
C. S. Slater; Ground Water, W. D. Potter; Evaporation from 
Water Surfaces, T. W. Edminster; Runoff, D. B. Krimgold, 
and Watershed Studies (special), L. L. Kelly. There are no 
chairmen as yet for the Subcommittee on Precipitation and 
the Subcommittee on Erosion and Sedimentation. Statements 
of the scope, objectives, and plans of these subcommittees 


were published in the following issues of AGRICULTURAL EN- 


GINEERING: Ground Water, October, 1946, page 474; Water- 
Plant-Soil Relationships, December, 1946, page 572, and Run- 
off, January, 1947, page 29. 

One of the first things your committee did was to inves- 
tigate the possibility of publishing a yearbook on hydrology. 
Need for bringing together the important papers on agricul- 
tural hydrology and related fields in one volume is obvious to 
all of us. A companion project is the issuing of an illustrated 
publication on equipment, instruments, and devices which 
prove useful in agricultural hydrology. The prospects of get- 
ting this done are better than one might think. However, it 
calls for a good deal of work to make this dream a reality. 

The Committee’s effort toward developing a curriculum in 
agricultural hydrology is an important activity. No real pro- 
gress can be made in insuring proper use of hydrologic prin- 
ciples in agriculture until agricultural hydrology becomes part 
of the curriculum of our colleges. Through the efforts of R. 
B. Hickok, Ivan D. Wood, and the Committee, agricultural 
hydrology was discussed at the A.S.A.E.-sponsored teaching 
seminar at Purdue University in 1946. This discussion and in- 
quiries from some of the colleges resulted in a suggestion from 
the chairman of the Soil and Water Division that the Com- 
mittee take definite steps toward developing outlines for 
courses in agricultural hydrology. We obtained suggestions 
from leading members of the profession and are now ready 
to bring this matter before the College Division for further 
action. It is proposed to set up a joint committee which will 
carry this important project to completion. 

As is customary, the Committee was asked to suggest 
papers for the 1946 A.S.A.E. Annual Meeting. The paper, 
titled “Precipitation-Evaporation Indices and Their Use in 
Estimating Crop Yields for Potential Irrigation Projects,” was 
presented by Wendell C. Munson. Another paper, “Rates of 
Runoff from Small Drainage Basins,” by D. B. Krimgold, 
published in AGRICULTURAL ENGINEERING for January, 1947 
(pp. 25-28), and a round-table discussion of courses in agri- 
cultural hydrology completed our contribution to the meeting. 

This year the Committee assumed responsibility for the 
program for two sessions of the annual meeting, which also 
included contributions of the Committee on Agricultural 
Meteorology. 


Report of the Subcommittee on Runoff 
By D. B. Krimgold, Chairman 


HE scope, objectives and plans of the Subcommittee were 
‘AL outlined in the article, entitled “Runoff as a Phase of 
Agricultural Hydrology,” in AGRICULTURAL ENGINEERING for 
January, 1947 (p. 29). In this paper runoff is treated under 
three main headings — rates, amounts, and effect of land use 
and conservation practices. This subdivision was used, not be- 
cause rates are independent of amounts or because the effects 
of land use involve different factors, but because, in the appli- 
cation to engineering problems, each of the three subjects is 
dealt with more or less independently. Thus rates of runoff 
from watersheds of various characteristics are the principal 
concern in the design of spillways, culverts, and ditches; 
amounts, on the other hand, are given sole consideration in 
determining the adequacy of a watershed as a source of water 
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supply. In flood control investigations, the effect of land use 
and of conservation practices on both rates and amounts are 
the major, if not the only, concern. 

The first paper of what it is hoped will result in a sym- 
posium on rates of runoff was presented at the 1946 A.S.A.E. 
annual meeting, and was published in AGRICULTURAL ENGI- 
NEERING for January, 1947 (p. 25). This paper — “Rates of 
Runoff from Small Darinage Basins” — discusses the factors 
affecting rates of runoff from small natural watersheds in re- 
lation to some preconceived ideas on the rainfall runoff rela- 
tionship. It also contains an outline of a new approach, re- 
sulting from a study of numerous records which became avail- 
able in recent years. The new approach involves five steps, 
each of which merits one or more papers. The paper “Analy- 
sis of Runoff,” by W. D. Potter, is in effect an application of 
some of these steps in the determination of effects of land use 
on rates of runoff. 

At the request of the Highway Board, the chairman of 
your Subcommittee presented a paper before the 26th annual 
meeting of the Board. This paper, entitled “On the Hydrology 
of Culverts,” pointed out the similarity of the problems in 
highway drainage and in soil and water conservation. It sum- 
marized the results of runoff studies conducted over a period 
of about eight years and showed how, with the approach out- 
lined in the previous paper, these results were made available 
for use in design, and how the new approach makes possible 
the collection of additional records with a small fraction of 
the expense and effort previously spent in this work. Of the 
several publications on runoff, in which the new approach or 
.a modification of it was followed, two have been completed. 
“Rates of Runoff in the Coastal Plains of New Jersey, Dela- 
ware, and Maryland,” SCS-TP-60, is about to be issued. The 
other publication, “Hydrologic Design of Farm Ponds and 
Rates of Runoff for Design of Conservation Structures in the 
North Appalachian Region,” SCS-TP-63, is ready for printing 
and will be issued as soon as 1948 funds become available. 
An earlier publication in the same series, SCS-TP-56, contains 
similar information for the Claypan Prairies. 

Other more or less recent contributions on runoff of inter- 
est to agricultural engineers include: 

“Flow from Drainage Basins Determined by Short-Term Records,” 
by L. L. Harrold (Preceedings, American Society of Civil Engineers, 
April, 1945); “Runoff-Behavior of Small Agricultural Watersheds Un- 
der Various Land Use Practices,” by H. W. Hobbs (Transactions, 
American Geophysical Union, February, 1946); “Application of Stream 
Gaging to the Agricultural Use of Small Streams and Ponds,” by M. 
T. Thomson (AGRICULTURAL ENGINEERING, January, 1946); “The Effect 
of Conservation Practices on Peak Rates of Runoff,” by Ralph W. Baird 
(Texas Engineer, August, 1946); “Agricultural Engineering Problems 
in Watershed Planning,” by A. W. Zingg (AGRICULTURAL ENGINEER- 
ING, Sept. 1946), and “Flood Abatement by Headwater Measures,” by 
Howard L. Cook (Civil Engineering, March, 1945). 


Report of Subcommittee on Watershed Studies 
By L. L. Kelly, Chairman 


N inventory of small watershed investigations was begun 

in 1942. Questionnaires were sent out to all agencies, 

colleges, etc., that it was thought might have small watershed 

investigations in operation. Because of the war work on the 

inventory was discontinued shortly after replies to the ques- 
tionnaires were received. 

Work was resumed again in 1946. The aid of a man in 
each region of the USDA Soil Conservation Service was en- 
listed. These men are: Region I, Harold W. Hobbs, Region 
II, J. R. Carreker, Region III, John S. Glass, Region IV, Vilas 
Young, Region V, L. L. Kelly, Region VI, J. H. Dorroh, and 
Region VII, A. L. Sharp. 

We have or are in the process of checking, with the vari- 
ous agencies, colleges, etc., questionnaires submitted in 1942. 

The questionnaires cover the following information for 
each small watershed: Location; size; drainage density; slope; 
cover; culture; depth, type, texture, and permeability of soils; 
instrumentation; purpose for which investigation is being 
made, and type of data compiled and published. 

The recommendations of the members of the Society con- 
cerning the final compilation and presentation of this informa- 
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tion are invited. It is believed that the inventory, compila- 
tion, and report should be completed in six months. 


Report of Subcommittee on Water-Plant-So:! 
Relationships 
By C. S. Slater, Chairman 


A ky work of the Subcommittee began with the prepar ition 
by its chairman of a tentative outline for committe: ac- 
tion. Copies of the tentative outline were sent out for crit:cism 
and discussion. The suggestions so received were help}: in 
formulating a working plan for the Subcommittee and i: de- 
lineating its scope and objectives. These were outlin:.| in 
“Plans of the Subcommittee on Water-Plant-Soil Rel:ion- 
ships,” published in AGRICULTURAL ENGINEERING for De-em- 
ber, 1946. 

It is stated in the published plans that first efforts should 
be directed toward a condensation of known information on 
subjects within the scope of the Subcommittee. A start has 
been made in this direction in the paper, entitled “On the 
Flow of Water Through Soils.” It is hoped that further syn- 
optic papers will be forthcoming in other of the many phases 
of pater-plant-soil relationships. 


Report of Subcommittee on Ground Water 
By W. D. Potter, Chairman 


| nce eg the lead of our parent committee, the Sub- 
committee on Ground Water proposed a series of sym- 
posia, the objective being to explore the possibilities for a 
more extensive and intelligent use of ground water in agri- 
culture. 

In collaboration with Dr. O. E. Meinzer, then geologist in 
charge of the division of ground water, U.S. Geological Sur- 
vey, a concise statement of the scope and plan of action of 
the Subcommittee was developed and the titles selected for 
the series of symposia. At Dr. Meinzer’s suggestion a copy of 
this statement together with an invitation to participate in 
the first symposium were sent to eight of the leading geologists 
engaged in ground water studies in various parts of the coun- 
try. Copies of this statement of objectives were also sent from 
time to time to other individuals who it was thought might 
be interested in the Subcommittee’s program. 

The subject selected for the first symposium was: “What 
facts should be known about farm ground-water supplies, and 
how can, that information best be obtained?” Through the 
paper submitted for this symposium, the Subcommittee hoped 
to secure information from various parts of the country as to 
what steps are being taken to furnish answers to such ques- 
tions as: How deep would I have to drill to secure a ground 
water supply for stock water or supplemental irrigation? 
About how much would it cost? How much water would 
such a well furnish? How dependable would be the supply? 
It was hoped that each contributor would discuss the present 
setup for furnishing this type of information, pointing out 
its shortcomings and recommending improvements. Fially 
it was planned to make the symposium question a topic for 
national and sectional round-table discussions with the hope 
that these discussions would lead to the adoption of deinite 
recommendations. 

In response to the request for papers dealing with the ‘irst 
symposium question, the following papers have been rec: ved 
and published in AGRICULTURAL ENGINEERING: 

“Ground Water for Agriculture in Missouri,” by John Gro! -<opf 
and K. E. Anderson (October, 1946, p. 465). “Ground Wat: in 
Utah,” by Ed. H. Watson (November, 1946, p. 518). A lette: ex- 
plaining the ground water setup in Nebraska, from Dr. G. E. C .dra 
(February, 1947, p. 67). “Ground Water for Irrigation in Geo: ia,” 
by S. M. Herrick (November, 1945, p. 521). “A State Ground \ ater 
Code (Washington), by Rodney Ryker (December, 1946, p. 1). 
“Ground Water in California,” by C. N. Johnson (March, 19- . Pp. 
99). “Water Spreading as a Means of Ground Water Replenishn:: %t,” 
by Dean C. Muckel (February, 1948, p. 74). 

Although the response to the symposium idea was sort 
of the Subcommittee’s expectations, we have promises fo: at 
least two additional papers and still plan to make the s,m- 
posium question the topic of round-table discussions. 
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Report of the Subcommittee on Evaporation 
By T. W. Edminster, Chairman 


T is the purpose of the Committee on Agricultural Hydrolo- 
] gy to encourage activity in a hitherto largely neglected field 
of agricultural engineering. With this development, evapora- 
tion becomes a necessary subject for investigation. 

During recent years agricultural engineers have become 
increasingly interested in problems of water storage, such as 
farm: stock and fish ponds, small reservoirs for irrigation pur- 
pos:s, etc. Such ponds and reservoirs are an integral part of 
the program for proper land utilization, using waste areas 
an supplying water to areas otherwise without it. These 
ponds are making possible valuable land-use changes in the 
int. rest of soil conservation. 

“ach structure contributes both design and maintenance 
pro lems which require a definite knowledge of the evapora- 
tio: factor for each specific area in which they are located. 
In <ommenting on the sources of data in the Claypan Prairies 
hyd ology report, Krimgold and Minshall* say, “The runoff 
and evaporation iecords are far too meager to permit the 
complete analysis on which to base final recommendations 
for design”. In the foreword to this same publication, Dr. M. 
L. Nichols makes this comment: “Field studies of evapora- 
tion from small reservoirs must be conducted to verify the 
values used in this report.” 

In the arid regions of the United St:tes evaporation rec- 
ords have been maintained rather extensively for the benefit 
of those engaged in irrigation. But in the humid regions such 
records have been rather meager. However, as supplemen- 
tary irrigation through the use of portable pipe systems and 
other low cost methods has extended into the humid regions, 
such data are now urgently needed. For example, Virginia’s 
only source of evaporation data prior to the establishment of 
equipment by the Soil Conservation Service in Blacksburg 
were records from Chapel Hill, North Carolina, and War- 
densville, West Virginia. Neither location was fully repre- 
sentative of any extensive area or conditions encountered in 
Virginia. 

It is of paramount importance that definite and immediate 
steps be taken to delineate the needs in evaporation data and 
to work out and support a program with which to meet these 
needs. To accomplish these ends, the Subcommittee on Evapo- 
ration from Water Surfaces proposes the following program: 


A Evaluation of the information needed 


1 Develop through an intercommittee.and society mem- 
bership canvas a list of specific agricultural uses and 
applications of evaporation data 
(a) Form of presentation needed, i.e., daily, monthly, 

seasonal or annual values, pan vs. theoretical, etc. 
(b) Tolerances of accuracy acceptable for each speci- 
fic use 
(c) To be of greatest value, how best shouid these 
data be presented? 


B Evaluation of the information available 
1 Development of an annotated bibliography covering 
the phases of evaporation most applicable in agricul- 
tural engineering 
2 Preparation of a list of all available sources of evapo- 
ration data 
(a) Prepare a map showing locations of evaporation 
stations 
(1) U. S. Weather Bureau 
(2) Other agencies, i.e., Soil Conservation Service, 
Bureau of Plant Industry, Soils and Agricultur- 
al Engineering, etc. 
(3) Private and corporation maintained L 
(b) Summarize in tabular form the characteristics of 
these stations, i.e., exact location, type of equip- 
ment, period of operation, status of records, avail- 
bility of records, etc. 
*b B. Krimgold and N. E. Minshall, Division of Drainage and 
Water Control Hydrologic Design of Farm Ponds and Rates of Runoff 


for de-ign of Conservation Structures in the Claypan Prairies. 
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(c) Prepare a fully referenced summary of the more 
widely known and used methods of theoretical 
computation 

3 Analyze existing methods of evaporation data pres- 
entation and release as they relate to agricultural 
hydrology. 


C Determine and take steps to overcome the weaknesses 
in the existing information on evaporation as it applies 
to agricultural hydrology 

1 Develop ways and means to supplement these weak- 
nesses 
(a) Assist in getting these measures into practice 
2 Encourage and promote programs of research on the 
problem of evaporation as it applies to agriculture 
(a) Assist in the coordination of such research pro- 
grams. 


D Encourage and promote active consideration and study 
of the problems on the part of agricultural engineers 
1 Conduct symposia dealing with-the most .critical is- 
sues 
2 Hold joint discussions of the problem with other com- 
mittees of the A.S.A.E and with similar committees 
of the other engineering societies, such as A.S.C.E. and 
the Hydrology Section of the U.S.G.S. 


The foregoing outline may serve as a nucleus for the ac- 
tivity of the subcommittee during the first year of its activity. 
As experience dictates the need, this outline will be revised 
to more fully cope with the problem. 

In the meantime, in order to stimulate active thinking 
along the lines of evaporation problems in agricultural hy- 
drology, the following subjects are suggested as possible 
themes for future symposia: 


1 pam are the present-day sources of evaporation 
ata? 

2 What limits of accuracy are required of evaporation 
data for agricultural hydrology purposes? 

3 In the absence of past evaporation records, what is 
the agricultural hydrologists’ next recourse? 

4 How may the evaporation station network be en- 
larged and improved? 

5 Are the present methods and techniques that are used 
for determining evaporation adequately suited to ag- 
ricultural needs? 


Heating by Refrigeration 
(Continued from page 204) 
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Some 1947 Results of Barn Hay Drying Research 


By C. W. Terry 


MemMBeR A.S.A.E. 


COST OF OPERATING MOW CURING SYSTEMS 1 Costs were as follows: 


OSTS of mow hay drying were investigated on 27 New Annual costs Costs per ton Por cent 
York farms. Although there were several different Depreciation $37.72 $0.63 37.1 
types and sizes of units, the average figures give a rea- scan eas aes aa 
sonably good analysis of the cost for the particular season. It Housing 6.00 0.10 “5.9 
was noted in the original report that the rainfall was less than Repairs 3,08 6.05 3.0 
normal; therefore the costs, particularly that for power, are Insurance 1.73 0.03 1.7 
correspondingly low. — 
The largest item of expense was depreciation, representing  Ttals $101.74 $1.70 — 
more than one-third of the total cost of operation. Power cost 
was the second largest item, slightly less than one-third of the a a eo 
total. Repairs represented a minor expense. Tests were made to arrive at a more complete analysis of 


the heat of respiration. This has been the subject of consider- 
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This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, Ill., December, 1947, as 
a contribution of the Farm Structures and Rural Electric Divisions. 


C. W. Terry is professor of agricultural engineering, Cornell Uni- 
versity, Ithaca, N. Y. 


1 From a thesis by L. H. Davis, department of agricultural eco- 
nomics, Cornell University. Data were secured in cooperation with the 
state Farm Electrification Council. 
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Fig. 5 Variation of heat from the respiration of hay as airflow is 
varied (test results) 
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Vorxume 
Fig. 1 (Upper Left), Fig. 2 (Upper Right), Fig. 3 (Lower Left), 
and Fig. 4 (Lower Right) Effect of different variables on the per 
cent of heat supplied by respiration 
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Fig. 7 Equilibrium moisture content of hay. These curves show 

how the moisture content of hay varies with relative humidity of 

fancanr Moscuce the environment air. The upper curve is for hay the moisture con- 

. iat ee ’ ’ tent of which was high and is being reduced. The lower curve is 

Fig. 6. Variation in amount of heat absorbed during field curing for hay that has been dried with heat or some drying agent such 
of hay as silica gel, and is being rehydrated 
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able discussion and investigation. Before making any tests, THE MOWER-CRUSHER 
calculations were made to ascertain the probable effects of Although not strictly a part of mow curing, it seems that 
several variable factors. Four of these are illustrated by the the crusher-mower has not received attention in proportion to 
curves in Figs. 1 to 4. In any actual cases these and other the results it accomplishes. This machine was first tried sev- 
factors may occur in a wide variety of combinations thus eral years ago*. To a great extent economic factors are prob- 
making it difficult to predict just how much heat will be sup- ably responsible for its lack of general acceptance. _ 
plied from this source. Comparative J:ying rates for hay in the swath, with and 
” Variable air flow was checked experimentally with bin without crushing, have been determined in field tests at Cor- 
. . nell by H. B. Hartwig and others. Data from these tests have 
tests. Three bins were filled with hay from the same load. : hier : 
: been transposed into a form which illustrates quite clearly 
Air flow rates of 1.8, 10, and 31 cfm per sq ft were used. : : : ; 
. : ef . -. the effect of crushing (Fig. 6). Since moisture is evaporated 
Temperature and relative humidity of the entering and exit l : : 
Aon ; : only as heat is supplied from some source, the number of Btu 
air’ vere recorded as well as the total weight loss. The : : ee : 
. : . required for this evaporation is used as one of the coordinates 
amount of heat supplied by the air and the corresponding ior uke a P. : i alien. tees 
Fe iruteted ts of th or plotting the curves. Per cent moisture in the hay is the 
quantity of water evaporated were calculated by use , on Mone Ths eg enh tiore: € heat 
i: : iff bet Iculated and Other co-ordinate. The curves show that absorption of hea 
peychrometnic chert. The diference between celculsted an by the crushed hay is more rapid than in the case of the un- 
actual weight loss was assumed to be due to respiration. The pe Py-es Thie was se . iain <iitinnk eniniais- tee 
test results are shown graphically in Fig. 5. This corresponds y- ong. | eg wag 
wy eal be Gis sendicied cae Ma, 3 all the tests made. The explanation for this lies in the fact 
of 7. Y P tie Rely P that water gets to the surface of the crushed stems more easily 
r The curves and test results indicate that in some cases and quickly. More uniform drying is obtained and better 
very little, and in others practically all of the heat for evapo- quality hay results. The hay may be put in the barn several 
ration of moisture from hay, may be supplied by the respira- hours, sometimes a day or two, sooner than where the crusher 
tion process. With high relative humidity, moderate tempera- is not used. (Continued on page 214) 
ture, and low air flow, internal heating is responsible for most stated inishia — is tee ad 
‘ : : reliminary trials of a new ty of mower, by Roy Bainer, 
of the — oration. On the other hand, high temp erature, low AGRICULTURAL ENGINEERING, May, 1931—pp. 165-166; and The Mow- 
relative humidity, and a large air flow dry the hay quickly and er-Crusher in Hay Making, by Frank J. Zink, AGRicULTURAL ENGI- 
greatly reduce the amount of heat from respiration. NEERING, March, 1933, pp. 71-73. 
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h tive humidity =.70 per cent) © Fig. 11 (Lower Right) Variation in rate of moisture removal from hay as its moisture content 
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development in the application of soil mechanics to 

large earth dams. These developments have taken 
place along three principal lines, namely (1) an improved 
ability to cope with foundation problems, (2) improved 
methods for classifying embankment materials and determin- 
ing their suitability for the construction of dams, and (3) 
improved methods for control of the placement of earth em- 
bankments. 

On mahy projects, large sums of money have been justi- 
fiably spent in the investigation of subsoil conditions and the 
determination of the physical properties of embankment ma- 
terials. These expenditures have resulted in increased safety 
of earth dams and at the same time in the more economical 
use of available materials. However, the thorough and costly 
studies appropriate for large dams can hardly be afforded in 
connection with small ones less than 40 or 50 ft high. In spite 
of this fact, certain principles are applicable to structures of 
any size, and it is the purpose of this discussion to consider a 
few aspects of small dam construction wherein soil mechanics 
is useful. 

In most of the literature concerning earth dams, attention 
is given primarily to the fill itself. This is especially true of 
the literature of small dams. Very little has been written 
about the importance of foundation conditions or means for 
improving unsatisfactory conditions. Yet a study of the 
causes of failure of earth dams leads to the conclusion that de- 
fects in the foundation are responsible for more failures than 
any other cause except overtopping. Failures due to defects 
in the embankment itself are very rare indeed. 

The foundation for an earth dam should satisfy two in- 
dependent conditions. In the first place, its hydraulic charac- 
teristics should be satisfactory. That is, it should be sufficient- 
ly watertight to prevent excessive leakage beneath the dam, 
and it should be safe against failure by piping. In the second 
place, it should have adequate strength to eliminate the possi- 
bility of a failure under the weight of the overlying fill or 
under the influence of the water pressure. 

If the foundation material consists of sand or gravel or 
contains layers of these materials, leakage out of the reservoir 
may be excessive. This fact is commonly recognized and at- 
tempts to cut off the water are often made by constructing 
more or less impervious membranes beneath the dam. Such 
cutoffs do not always accomplish their purpose for a variety 
of reasons. In the first place, many reservoir sites are bound- 
ed by pervious deposits through which appreciable leakage can 
take place when the water level is raised. Even if the dam 
and its foundation are practically watertight, leakage through 
an adjacent hillside may render the reservoir useless. A sec- 
ond source of leakage is more or less horizontal flow around 
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the ends of an earth dam unless the cutoff wall goes far into” 


the abutments. Inasmuch as water can flow readily through 
even a thin horizontal layer of high permeability, failure to 
cut off one such layer around the end of the dam may be 
more serious than neglect of the entire flow beneath the em- 
bankment itself. 

Flow beneath the base of the dam can be reduced by 
several methods. If an impervious rigid material such as 
sound bedrock is located at a shallow depth beneath sand and 
gravel, it may be convenient to construct a reinforced concrete 
cutoff wall as shown in Fig. 1a. However, consideration 
should always be given to the fact that most bedrock is far 
from impervious because natural rock formations contain bed- 
ding planes, solution channels, joints, and other natural de- 
fects. Hence, the construction of a complete cutoff represents 


This paper was presented at the winter meeting of the American 
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The Mechanics of Small Earth Dams 


By Ralph B. Peck 


an ideal that cannot always be attained at reasonable expense, 
Steel sheet piles are often used as complete cutoffs. However, 
the permeability of a steel sheet pile wall is likely to be at 
least as great as that of a fine sand. Furthermore, it is com- 
monly impracticable to establish a seal between the bottom 
of the sheet piles and the bedrock. Therefore, steel shect pile 
cutoffs are of doubtful value in fine sand or silt or in deposits 
where the bedrock surface is irregular or fissured. 

A reinforced concrete cutoff wall might be appropriate 
under the conditions shown in Fig. 1a because the bedrock is 
relatively unyielding and the settlement of the core wil un- 
der the weight of the fill would be small. On the other hand, 
under the conditions shown in Fig. 1b, the impervious clay be- 
neath the sand and gravel might deform to a considcrable 
extent under the weight of the fill. Such a deformation would 
tend to crack the concrete and make a concrete cutoff wall 
ineffective. Under these circumstances, a cutoff of clay rolled 
or puddled in place would be more suitable. 

It seems likely that too much attention has been given in 
the past to complete cutoffs. In many small reservoirs, there 
is no objection to a reasonable seepage loss provided the es- 
cape of the water does not weaken the dam. It may be worth 
while in many instances to consider the advisability of a par- 
tial cutoff. 

One of the possible arrangements for the foundation of a 
small earth dam is shown in Fig. 1c. Here it is assumed that 
the subsoil consists entirely of sand and gravel that becomes 
somewhat coarser with depth. This is a fairly common situ- 
ation. The large depth to impervious material or perhaps the 
presence of large boulders in the deposit would make a com- 
plete cutoff impracticable. The relatively fine sand above the 
coarser material is beneficial in that it tends to separate the 
extremely pervious layers from the water in the reservoir. 
Further resistance to flow can be developed by constructing 
an impervious upstream blanket to reduce the seepage to a 
tolerable amount. A simple computation can be made to indi- 
cate the order of magnitude of the probable seepage losses. 

If a blanket is used instead of a cutoff wall, a filter must 
be constructed in the base of the downstream portion of the 
embankment. The filter consists of material somewhat coars- 
er than the sand upon which it rests. It may be built up of 
two layers, of which the uppermost is very coarse. Water 
seeping through the sand beneath the dam enters the filter 
where its energy is immediately dissipated because the coarse 
layers of the filter offer practically no resistance to flow. Yet 
the inflowing water does not wash any fines from the sand 
into the filter because the grain size of the filter material is 
chosen according to specifications designed to preven: such 
migration. Therefore, the filter eliminates the possibi'ity of 
the formation of springs beneath the area which it covers, and 
prevents the consequent development of erosion tunne!. that 
may lead to failure by piping. Furthermore, it prevents the 
softening of the downstream toe of the embankment. 7 :¢ use 
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of filters has become commonplace in the construction of large 
dams. Their stability and effectiveness have been amply dem- 
onstrated and they deserve more consideration in connection 
with small structures. 


Fig. 1d shows a somewhat more complex foundation con- 
dition. Here a relatively fine layer rests above an extremely 
coarse layer and beneath a moderately coarse layer. It might 
be impracticable or impossible to make a tight cutoff. If so, 
it might be preferable to allow leakage to take place through 
the bottom extremely coarse layer: This layer would be fairly 
wel! insulated from the bottom of the reservoir by the fine 
layer above it. The cutoff would then merely extend through 
the upper layer and the filter would eliminate the danger of 
pipi' ; from whatever water flowed beneath the cutoff trench. 


ais figure also demonstrates the uncertainties that always 
exist in connection with the design of dam foundations. If 
inste:d of a continuous layer of fine sand, there were lenses 
surr. inded by coarse material, as indicated by the dash lines, 
it is .bvious that the shallow cutoff would be entirely ineffec- 
tive. Water could pass around the lens in which the cutoff 
was >uried, and leakage would be very greatly increased. 
How ever, the dam would still be safe against failure by pip- 
ing :: the filter were adequately designed and if provisions 
were made to extend the filter downstream over any areas 
where springs might develop. The leakage would be greater 
than anticipated but it could be reduced by some expedient 
such as the application of a bentonite seal on the floor of the 
reservoir. It is quite conceivable that a dam of this type, 
even if subsequent remedial measures should be found neces- 
sary, might be cheaper than one containing the more conven- 
tional types of cutoff construction. 


It should be emphasized that no reasonable amount of 
soil exploration could establish whether the fine sand was a 
layer or merely a series of lenses. Yet this factor would be 
decisive in connection with the behavior of the dam. Hence, 
the designer must always be prepared for the worst possible 
conditions, should they materialize, even if he designs the 
dam on the basis of conditions that appear to be more prob- 
able. 

The preceding discussion is not intended to imply any defi- 
nite recommendations concerning the cutoff of water in foun- 
dations. It merely indicates that a variety of solutions is pos- 
sible and that a careful study of the subsoil conditions and 
their implications may make it possible to exploit the advan- 
tages of a given foundation at low expense. 


We may now consider briefly the outright failure of the 
soil beneath an embankment. Fig. 2a shows a small dam 
resting on a layer of compressible clay. If the clay does not 
contain any layers of sand, the foundation material is unlike- 
ly to fail unless it does so during the construction period. Very 
simple soil tests provide all the information necessary to de- 
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termine the factor of safety against such a failure. A similar 
failure would occur if the clay layer were comparatively thin, 
as shown in Fig. 2b. Under the weight of the fill, water would 
squeeze out of the clay and into the sand layers above and be- 
low, and the clay would become stiffer near its boundaries. 
It would be weakest along its centerline and the failure would 
occur along a surface of sliding that remained as long as pos- 
sible within the clay layer. 

Failures of the type described in the preceding paragraph 
are not catastrophic. Since they are preceded by noticeable 
deformations, they can be foreseen and hence prevented by 
establishing and observing simple reference points. On the 
other hand, if the clay layer contains even one thin layer of 
sand, as shown in Fig. 2a, an entirely different type of failure 
may occur either during construction or during the first fill- 
ing of the reservoir. Under the weight of the embankment, 
water is squeezed out of the clay into the sand layer in which 
it can flow readily in a horizontal direction. The pressure of 
the water in the sand layer tends to lift the body of clay 
above it. Just below the downstream toe of the dam, where 
the weight of the overburden is least, the clay may behave 
as if it rests upon a completely frictionless base and may slide 
for a long distance without giving previous warning in the 
form of noticeable deformations. Such failures may be truly 
catastrophic. 

The presence or absence of a sand layer that might lead 
to a failure of this type cannot be determined by any reason- 
able amount of soil exploration. Therefore, no elaborate theo- 
retical study of stability is justified. Yet, the presence of 
dangerous water pressures can be ascertained by means of wa- 
ter pressure devices or standpipes. Observations on such de- 
vices during and for a short period after construction eliminate 
all danger of an unexpected failure of this type. By means of 
such observations, a more accurate conception of the subsoil 
conditions can be obtained than by means of elaborate soil 
sampling and testing. 

The preceding comments again illustrate the uncertainties 
inevitably associated with dam foundations. They emphasize 
the necessity for planning and making field observations dur- 
ing and after construction in order to ascertain the actual 
degree of safety of the structure. Without such observations, 
the safety of any earth dam should be considered suspect. By 
means of the observations, the factor of safety can be evaluat- 
ed with accuracy even in the face of a limited amount of pre- 
liminary subsoil information. 

My final remarks are concerned with the design of the em- 
bankment itself. Again the remarks (Continued on page 214) 
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Rainfall-Runoff Relationships for Small Watersheds 


By Vilas D. Young 


ASSOCIATE A.S.A.E. 


small or large drainage basins it is first necessary to formu- 

late an hypothesis upon which to work and then attempt 
to arrive at the laws which govern this complex phenomenon. 
There are numerous factors and interrelationships of factors 
which enter into the problem, very few of which will remain 
constant. There have been a number of empirical formulas 
developed by engineers for determining rates and amounts of 
runoff. Upon examination, these reveal that many were de- 
veloped for specific localities and are applicable only under 
specified conditions. A brief review of literature pertaining to 
the runoff problem and to the scope of studies directed to- 
wards a solution was presented before the American Society 
of Agricultural Engineers in 1938 by Krimgold?. 

In order to meet a need for quantitative data on the effects 
of soil and water conservation practices on erosion and runoff 
for upstream engineering, runoff investigations were started in 
Region 4 by the Soil Conservation Service in 1938 and 1939. 
These runoff studies are being conducted by the Divisions of 
Operations and Research of the SCS in cooperation with the 
respective state agricultural experiment stations. Three groups 
of these studies were planned. Each group falls within a 
basic land resource area, and each is situated on predominant 
soil types and slopes of that basic land area. The soil profiles 
of these groups vary from a slowly permeable soil, as found 
in the Blacklands of Texas, to a freely permeable soil as 
found in the Ozark Highlands of northern Arkansas and south- 
ern Missouri. The drainage areas of the watersheds are small. 
They range in size from 9.3 to 25.0 acres, with the exception 
of the two largest which are 65.4 acres and 97.0 acres, re- 
spectively. 

Detailed surveys have been made of the watersheds se- 
lected and soil and topographic maps completed. These rec- 
ords show the permanent characteristics, such as length and 
degree of slope, drainage pattern, configuration of surface, 
drainage density, slope lengths, size and shape of the water- 
sheds. They also show conservation improvements such as 
terraces and structures. The detailed soil survey shows tex- 
ture, structure, soil class, and depths of the soil horizons as 
well as permanent vegetal covers. Records are being main- 
tained of the variable influences such as precipitation, runoff, 
temperature and humidity, degree, 
condition and kind of cover, tillage 
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year frequencies; also, that the results of an analysis at this 
time are approximate tentative values. These of necessity will 
be subject to revision in the light of future records. 

For the purpose of discussion a brief review will be made 
of the procedures being used in making an analysis. 


Peak Rates of Runoff. In calculating approximate values 
of peak rates of runoff two methods are being used, both of 
which are subject to limitations. One is the “rational” method 
while the other is that of “recurrence intervals.” In using the 
rational method, hydrographs are plotted of both the rainfall 
and the runoff, and the time of concentration is determined 
for each individual storm and watershed. Using this time, 
the average rainfall intensity is determined for the period of 
concentration. Then this intensity and the maximum peak 
rate of runoff are substituted in the formula, Q@=CIA, and 
the equation solved for the value of C. The time of concentra- 
tion has been found to vary considerably for different storms 
and the coefficient C to have a wide range of values. With the 
rational method, the 10, 25, or 50-year peak-rate values are 
obtained by applying the value of coefficient C to 10, 25, or 
50-year values of rainfall intensity as obtained from USDA 
Miscellaneous Publication No. 204 (Yarnell)? for the time of 
concentration, and solving the equation for the value of Q. 

In using the recurrence-interval method, the maximum 
peak rates for individual storms for the period of record are 
arranged in descending order of magnitude. These data are 
then plotted on logarithmic and logarithmic probability co- 
ordinates to determine the 10, 25, and 50-year probable rates. 
The plotting position or recurrence interval of each of the 
listed peak rates is computed by the formula P=T/N, where 
P equals the recurrence interval in years, T the number of 
years of record, and N the order number. With seven years 
of record the recurrence interval P of the highest value (N= 
1) will be 7, while for the 10th value (N=10) it will be 0.7. 
For the period of record the highest peak-rate value has oc- 
curred but once while the second highest has been equaled or 
exceeded twice. After plotting these values a curve is drawn 
which best fits the points, and this curve extended to deter- 


*D. L. Yarnell. Rainfall Intensity-Frequency Data. USDA Misc. 
Pub. No. 204, 1935. 
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Fig. 1 Peak rates of discharge, Arkansas watersheds 
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Fig. 2 Peak rates of runoff, Ozark Highlands 


mine the probable 10, 25, or 50-year values. In 
using this method of analysis an assumption is 
made that the period of record is a good sample 
of a longer period of record. On log probability 
paper designed by Hazen, Whipple, and Fuller 
for plotting stream flows, the extension of the 
curve is comparatively short (Fig. 1) and greater 
accuracy can be expected than from logarithmic 
plottings. 

Since the experimental watersheds are of small 
area and variable as to cover, the rate-size rela- 
tionship curve can best be developed by plotting 
instantaneous peak rates of flow of streams with- 
in the land resource problem area. It is indeed 
unfortunate that there are so few data available 
on stream gagings of drainage areas ranging in 
size between 1 and 40sq mi. A size-factor curve 


PRECIPITATION — ,,INCHES 


@ 


was developed for the Ozark Highlands land re- 
source area by plotting instantaneous peak rates 
of flow of seven streams whose watersheds lie 
within the St. Francis River drainage basin. 
These data were furnished by the U. S. Geo- 
logical Survey surface water supply division for 
that area. The drainage areas above the gaging 
station ranged in size between 14.4 and 47 sq mi. 
These gaging stations were maintained for only a 
portion of the year 1939. Instantaneous peak 
rates of flow for eight storms that each covered 
the seven watersheds were plotted on logarithmic 
and semilog coordinates, and curves were drawn 
which best fitted the points. From these curves a 
single curve was chosen and extended to obtain 
probable values for smaller acreages. This curve, 
known as the size-factor curve for the land re- 
source area, is used to extend the application of 
20 the 10, 25, and 50-year values determined for the 
individual experimental areas to cover a wide 

Fig. 3 Rainfall-runoff relationship, Ozark Highlands range of watershed sizes. By changing the posi- 
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tion of the size factor curve with respect to the “Y” axis so 
as to pass through the peak rates for 10, 25, or 50-year fre- 
quencies for each of the soil covers, peak rates of runoff for 
different sized areas and: covers may be determined. 


Total Water Yield. The water yield of a drainage area 
depends on many factors or combination of factors, among 
which are soil permeability, rainfall intensity, duration of 
storm, total precipitation, kind of cover, density of soil cover, 
soil moisture content, temperature, season of the year, and 
others. The intensity, total precipitation, duration, and fre- 
quency of storms will vary considerably throughout the year 
and within any one season of the year. However, within this 
climatic region one can state generally that the storms with 
the highest intensity rates occur during the growing months 
of April to October inclusive, and that during the balance 
of the year the storms will be of lower intensity rates and of 
longer duration; also that low intensity storms are not as 
localized as the flash storms with high intensity rates. 

As one might expect, the water yield is not directly pro- 
portional to precipitation but is a function of it. In order to 
arrive at an estimated water yield for any given watershed 
and cover, based on the results of the watershed studies, the 
precipitation and runoff were computed by storms and then 
grouped by months and seasons of the year. These data were 
then plotted on logarithmic coordinates and a curve drawn 
which best fitted the points. Trial plottings indicate the group- 
ing by months to be included, such as a 5-month growing sea- 
son of May to September inclusive and its 7-month comple- 
ment of October to April inclusive. These curves are used 
as a basis upon which to calculate the runoff for similar 
cover, soils, and watershed conditions. 

The probable water yield from the watersheds is deter- 
mined by checking long periods of rainfall records to deter- 
mine one or more stations that might be considered repre- 
sentative of the region. The records of these stations are in- 
vestigated further by checking total precipitation for seasons 
corresponding to those chosen for the watershed studies. From 
this long-time record the minimum inches of precipitation that 
has occurred on an average but once in 5, 10, or 25 years 
can be determined. This is a minimum that can be depended 
upon 80, 90, or 96 per cent of the time. With these yeaa 
tion values, the corresponding runoff value is read directly 
from the watershed curve for the seasonal grouping. 

In conclusion, the author wishes to point out that the rela- 
tionship between runoff and precipitation is not a simple one 
but is composed of many influencing factors, few of which 
remain constant. Also that the watershed studies have been 
in operation but a few years and that any recommended 
values at this time are tentative and subject to revision in 
the light of future records. 


Soil Mechanics of Small Earth Dams 


(Continued from page 211) 


are intended primarily to indicate the possibility of types of 
construction not now considered conventional. 

Fig. 3a shows a section through a conventional earth dam. 
It is assumed that the base is impervious. Although this is 
never true, it is common practice to design the fill as if it 
were. The embankment contains a core that has the function 
of preventing water from seeping through the dam. The 
downstream and upstream shells exist only to hold the core 
in place. The upstream shell must remain stable regardless 
of the water level, so it must be of carefully selected material. 
The requirements for the downstream shell are not so severe 
unless a pervious foundation exists. Then the possibilities of 
softening and uplift must be considered. 

Fig. 3b shows a radically different section. The core is 
still present and it retains its function of holding back the 
water. It merges into a blanket or into a cutoff wall to reduce 
the flow through the foundation. The upstream shell protects 
the core and holds it in place. Therefore, it must be stable. 
However, it is not necessary to make half the dam of selected 
material. The core may be placed near the upstream face to 
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minimize the amount of protective material required. 

The downstream shell rests upon a filter. The filter to- 
gether with the core isolates the downstream shell from water 
and as a consequence the shell can be made of almost any 
material. Since the core is near the upstream face of the dam, 
the downstream shell is relatively large and considerable econo- 
my may result from the use of what would otherwise be con- 
sidered inferior material. 

The preceding example is merely a suggestion of the ar- 
rangements that might be considered in connection with a 
given dam. In many instances the dam may consist of a homo- 
geneous fill made of a fairly stable and fairly impervious ma- 
terial. In accordance with the opening remarks of this discus- 
sion, it is preferable to spend the largest amount of time and 
thought on the foundation conditions of a dam because the 
embankment is likely to be safer than the foundation. 

Soil mechanics has provided the engineer with certain tools 
for investigating soil deposits and has provided him with theo- 
retical concepts that aid him in understanding the interaction 
of soil and water in and beneath dams. The techniques are 
sometimes complicated and expensive, and their use may often 
be unjustifiable in connection with small structures. However, 
the knowledge gained from a study of larger structures has 
drawn the attention of engineers to the importance of under- 
standing the foundation conditions at each site and of recog- 
nizing the limitations of this understanding. This is possibly 
the greatest single contribution of soil mechanics to the art of 
designing and constructing earth dams. 


Barn Hay-Drying Research 


(Continued from page 209) 


It must be remembered, however, that crushed hay will 
absorb moisture as fast as or faster than uncrushed hay, in 
case it gets rained on. And one or more hard rains will cause 
the loss of a large percentage of the nutritive yalue of any 
hay. 

DECREASE IN DRYING RATE 


In all the test work on mow curing systems the rapid de- 
crease in drying rate toward the end of the process has been 
apparent. This has been attributed largely to air leakage and 
to uneven drying. 

A look at the relation between equilibrium moisture con- 
tent and relative humidity shows a further reason. Curves 
like those in Fig. 7 were determined in tests made by S. T. 
Dexter, F. W. Zink, N. C. Wright, and others. 


With data from psychrometric charts it is possible to cal- 
culate the amount of moisture that>will be removed with 
known temperatures and humidities of the entering and exit 
air. Conditions of the former depend on the weather and of 
the latter on the moisture content of the hay. Thus the rate 
of moisture removal varies between such wide limits that 
simple, general rules cannot be applied to specific cases with 
any degree of satisfaction. 


Figs. 9, 10, and 11 show how the moisture absorbing 
capacity of air changes with varying conditions of tempera- 
ture and relative humidity. Fig. 12 shows graphically why 
the drying rate decreases as the moisture content of the hay 
is reduced. From the curves of this figure one can sec why 
the amount of air required to finish the drying process is 
much greater than that used to remove an equal amount of 
moisture while the hay is still relatively wet. 


CORRECTION 


HE authors of the article, entitled “Irrigation Require- 

ments of South Carolina Soils”, on pages 157 and 1°8 of 
AGRICULTURAL ENGINEERING for April, 1948, call attention 
to the following corrections: 

The formula just above Table 5 on page 158 should read 
as follows: AWC = (Per cent water at FC — per cent water 
at WP) X volume weight/100. 

The caption of Table 6 on the same page should read 
“Table 6. Surface Inches of Water Required, etc.” 
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Dairy Barns in New Jersey 


By Harry E. Besley 


MemMBeER A.S.A.E. 


have been distributed to farmers for many years. In 

order to obtain some indication of the effectiveness of 
the advertising and educational programs and also to determine 
just what manner of dairy barn New Jersey farmers ace 
using, a survey of 162 dairy barns was made in 1944-45. 

This survey was made by the New Jersey Agricultural 
Experimental Station with support from the National Mineral 
Woo! Association. The farms were selected from dairy herd 
improvement association membership lists to give an accurate 
cross section of New Jersey dairy farms operated by the bet- 
ter farmers in the state. A schedule or questionnaire, designed 
to obtain the desired information, was prepared at the experi- 
ment station and was checked by representatives of the Na- 
tional Mineral Wool Association. Milk testers, known to the 
cooperating farmers and familiar with their barns, conducted 
the survey. 

In considering the data collected, it should be kept in 
mind that while the operators are classed as better farmers, 
many of their barns preceded them on the farms. The aver- 
age barn represents structures now in use, not necessarily 
what the farmer would build today. 

The average or composite barn found in the survey is a 
two-story, gable-roof structure with concrete floor. It may be 
constructed of either wood or masonry, about a fifty-fifty 
chance either way. The roof is likely to be wood or slate, 
and the older the barn, the greater likelihood of finding slate. 
There is little consistency regarding interior finish except in 
the use of whitewash. 

A tabulation of interior finishes showed the interior wall 
not surfaced in 52 per cent of barns, ceiling not surfaced in 
48 per cent, frame barns never painted on inside in 10 per cent, 
whitewash for interior coating in 71 per cent. Farmers using 
whitewash apply it once or twice a year. 

Space allowances vary between quite wide limits, but on 
the average compare quite favorably with present recom- 
mendations. 

Number of stalls varied from 12 to 118, averaging 49. 
Platform widths, from 2 ft9 in to 5 ftOin, averaged 3 ft 514 
in. Platform lengths, from 4 ft 0 in to 6 ft 9 in, averaged 4 ft 
10in. The most common widths and lengths were 3 ft 6 in 
and 4 ft6in to 5 ft O in. 

Tapered platforms were used in 46 per cent of the barns, 
face-out arrangement in 40 per cent of barns, and sweep-in 
Mangers in 66 per cent. 

Feed alley widths averaged, for face-in arrangement, 6 ft 
3in; face-out, 5 ft 4 in. 

Litter alleys averaged, for face-in, 4 ft 4in; face-out, 7 ft 
4in. Short barns usually have a cross alley at one end, and 
longer barns, one at each end. 

Most of the barns are wired for electricity, but the jobs 
are installed when “adequate wiring’ was in its infancy, pos- 
sibly even before “adequate” was born. There is an average 
of only eight lights per barn and these are 40 watts or less. 
Lights per feed alley are two or less. Lights per litter alley 
are four or less. Convenience outlets were lacking in 75 per 
cent of the barns. 

Every farmer seems conscious of a need for air change in 
the dairy barn and some ‘attempt is made to provide the re- 
quired ventilation. Silos or hay chutes were used for ventila- 
tion in 56 per cent of the barns. Water froze in 24 per cent 
of them, and 29 per cent had wet walls. Window ventilation 
Was provided in 14 per cent of the barns. Water froze in 30 
per cent of them and 31 per cent had wet walls. Flues in 19 
NM 2 a eat tt a dE ai sansa al 

This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, IIl., December, 1947, as 
4 contribution of the Farm Structures Division. 


Harry E. Besiey is chairman, agricultural engineering department, 
Rutgers | niversity. 


Piswe and other information on dairy barn construction 


per cent of the barns let water freeze in 26 per cent of them 
and 13 per cent had wet walls. Mechanical systems in 11 per 
cent of the barns prevented freezing of water in all cases, 
but 17 per cent of these barns had wet walls. 

Considering the number of wet walls, some improvements 
in ventilation are in order. And judging by the frozen drink- 
ing water, there is the probability that some consideration 
should be given to increasing the amount of insulation used. 
And speaking of insulation, confusion runs rampant on this 

oint. 

. Masonry walls in 49 per cent of the barns were not in- 
sulated in any case. The 51 per cent of barns with frame 
walls had insulation in 72 per cent of the cases. It was fill 
or commercial insulation in 28 per cent of them. Ceilings 
had some insulation in all cases, varying from 7-in lumber 
to a hay mow. Only 11 per cent had any moisture barrier in 
ceiling or wall. None had storm windows. 

There does not seem to be a clear understanding of the 
relative insulating values of various materials. For some rea- ° 
son, %-in lumber gives a feeling of security in so far as insu- 
lation is concerned. The same thing is true of cement asbes- 
tos shingles. When a farmer applies these shingles to his 
barn or house, he thinks he is really insulating the walls. 

There is also very little appreciation of the need, function, 
and application of moisture barriers. Only nine barns were 
reported as being vapor-sealed; of these five had ordinary 
building paper in the walls and three had it in the ceiling. It 
might be worth while for manufacturers to concentrate more 
on training their dealers in the use of moisture barriers. Cer- 
tainly the farmer would not be so lacking in understanding 
of this subject if his materials dealer was a little better in- 
formed and shared his knowledge with the farmer. 

Most barns are fully equipped with such items as drinking 
cups and milking machines, but there is still quite a market 
for certain electrical equipment and manure-handling devices. 

Equipment in‘ barns included milking machines, 88 per 
cent; feed carts, 70 per cent; electric milk coolers, 48 per cent; 
and electric water heaters, 20 per cent. 

Drinking cups for cows are available in all except four 
barns. One cup for two cows is used in 80 per cent of the 
barns. 

A wheelbarrow is used for handling manure in 36 per 
cent of the barns. Certainly this indicates room for improve- 
ment. The manure is removed from the barn at least once 
a day and generally twice. 

The average herd numbers 55 animals. These include 34 
milk cows, 20 heifers, and 1 bull. The average cow produces 
annually 8369.4 lb of milk and 328.8 lb of butterfat. 

The cows are generally milked twice daily by one to three 
men in one to two hours. 

The average barn just examined represents to a large de- 
gree what the farmers have inherited and are now using. 
Barns being built today vary in many respects from this av- 
erage barn. 

In New Jersey, the new barn is generally constructed of 
masonry, probably concrete or cinder block. Whether it is 
one or two story will depend in many instances upon the 
farmer's experiences with fire. If he has had a mow fire, 
the new barn will probably be one story with a gable roof. 

One and one-half and two-story barns will usually have 
a gambrel roof. Sheet aluminum and asphalt shingles are 
common types of roofing materials. 

Space allowances in the new barn are more liberal. Barn 
widths of 38 and 40 ft are common. Platforms are usually 
3 ft 8in to 4ftOin wide and 5 ftOin or more long. A face- 
out arrangement is almost always used. 

“Adequate” has had a hand in the wiring so there are 
ample lights and convenience outlets. 

Some insulation is used and a controlled ventilation sys- 
tem is generally installed. (Continued on page 217) 
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Runoff and Soil Conservation Practices 
By Ralph W. Baird 


Member A.S.A.E. 


TTEMPTS to determine the effect of conservation prac- 
tices are usually designed to give the effect of each 
practice separately. From these individual effects, at- 

tempts are made to approximate the total effect on a larger 
area where all practices are involved. In making this attempt 
many approximations and estimates are required. 

At the Blacklands Experimental Watershed near Waco, 
Texas, facilities are available to study the effects of combined 
practices on rates and amounts of runoff and to a smaller 
degree on soil losses. The experimental layout has two quite 
similar areas of about 300 acres each with each further divid- 
ed into smaller areas. Runoff measurements are available 
from each of these areas and soil loss measurements from 
some of them. 

During the period 1937 through the crop year 1942, ordi- 
nary farming practices with straight rows were used on all 
areas. In the fall of 1942 an improved crop rotation was 
started, some areas were retired from cultivation to pasture 
and meadow land, and sloping cultivated land was terraced 
on one of the 300-acre areas (Y). The other 300-acre area 
(W1 and W2) was continued with the ordinary practices 
(Fig. 1). By comparing the two areas before and after 
treating one of them, the effect of conservation practices can 
be determined. 

The ordinary farm practices in this area called for ap- 
proximately one-half the cultivated land in cotton, one-fourth 
in corn, and one-fourth in oats, sorghum and other crops each 
year. A small amount of meadow and pasture was also in- 
cluded in most farms. With the improved rotation started 
on the Y area in the fall of 1942, the general plan was one- 
third of the cultivated land in cotton, one-third in corn, and 
one-third in oats overseeded with Hubam clover. Some of 
the steeper areas had a two-year rotation of corn followed 


by oats overseeded with Hubam clover, and some good foot- - 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, IIl., December, 1947, as 
a contribution of the Soil and Water Division. The studies reported 
were conducted by the Soil Conservation Service, USDA, in cooperation 
with the Texas Agricultural Experiment Station. 

RaLtPpH W. Bairp is project supervisor, (research), Soil Conserva- 
tion Service, U. S. Department of Agriculture 
(P.O. Box 1583, Waco, Tex.). 
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slopes had a two-year rotation of Hubam clover harvested 
for seed, followed by cotton or corn. In addition a co:sider- 
able amount of land has been retired from cultivation t» pas- 
ture. The terraces used on the Y area were all variable-grade 
terraces with terrace outlet ditches sodded with Beimuda 
grass. To retain the smaller natural watersheds, terraccs are 
somewhat shorter than is common practice in this area 
(Fig. 2). , 

As the comments on runoff rates and amounts will be 
limited to five areas, details of the crop distribution for these 
areas are given in Table 1 for the year 1942 before any 
changes were made, and for the year 1947 after the conserva- 
tion plan had been in operation several years on the Y area. 
The increase in the acreage of pasture and meadow has been 
made largely by the reduction in the cotton acreage. 

The years 1937, 1938, and 1939 were very dry years with 
practically no runoff. A number of runoff periods of consid- 
erable magnitude occurred before the conservation practices 
were established on the Y area in the fall of 1942. Work 
was greatly curtailed in July 1943 and runoff records are 
available for only three stations during the wet years 1944 
and 1945. Since 1945 some stations have been reestablished 
and, although the record from these reestablished stations is 
short, some reference will be made to it. 

The effect of the land changes on peak rates of runoff has 
been quite well determined for the 132-acre area Y-2 (Fig. 
3).1 From the record through 1945 conservation practices 
have resulted in lower peak rates of runoff but the effect ap- 
pears to be slightly less for the larger floods. On the heavy 
black clays of the area during long storms or rainy periods a 
condition is reached where almost all rainfall appears as run- 
off. Under these conditions only those practices which reduce 
the velocity of flow or amount of temporary storage will 
affect runoff rates. The temporary storage of water in ter- 
race channels plays an important part in the reduction of 
peak flows. 

From analyses of the data for the period of record, con- 
servation practices would have reduced the peak rate of run- 
off from area Y-2 for the storm of June 10, 1941, from 3.05 


1Separately reported in a paper presented before the Texas Section, 
American Society of Civil Engineers, May 10, 1946. 
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© Fig. 3 (Right) Effect of land changes on peak rates of runoff for the Y-2 area 
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TABLE 1. 


Area W-1 Area W-10 
176 acres 19.7 acres 
Crop 1942 1947 1942-1947 
Percent Percent Percent Percent 


Cotton 47.6 34.6 49.3 52.0 
Corn 22.8 18.1 25.9 33.7 
Oats or oats 

with Hubam 

SO eer 14.3 20.7 24.8 12.3 


Pasture or 


RRA) accreceactancnancts 10.6 16.5 0 0 
Sorghim and 
SUhet LODE ssc 4.7 10.1 0 0 


to about 2.50iph (inches per hour), and for the storm of 
May |, 1944, the actual peak rate of runoff with conservation 
practices was 4.07 iph but would have been about 4.50 iph 
with ordinary farm practices. From a comparable area with 
ordirary farm practices the measured peak rate of runoff on 
May 1, 1944, was 4.51iph. The storm of June 10, 1941, had 
rainfall rates of 4.38iph for a 25-min period, and that of 
May |, 1944, 4.52 iph for a 25-min period. 

Using a similar method of analysis, almost the same re- 
sults were obtained for the 20-acre area, Y-10, with a shorter 
period of record which did not include such high rates. It is 
probable that, particularly for the smaller areas, the terrace 
length is a factor that must be considered. 

The effect of conservation practices on the total amount 
of runoff is not as clearly defined and more data are needed 
before definite statements on the effect can be made. When 
the soil is relatively dry at the start of the storm period, there 
seems to be slightly less runoff from the areas with conserva- 
tion practices. During long periods of wet weather when all 
soil moisture deficiencies are satisfied, there seems to be little 
or no difference between the treated and untreated areas. Con- 
sidering the amount of area returned to permanent grass cov- 
er and measured runoff from grass lands both at Waco and 
elsewhere a considerable reduction in the amount of runoff 
should be expected, except when the soil is very wet. This 
result has not been apparent, possibly because some time is 
required before grasses have a great effect and possibly be- 


A few of the features incorporated in a recently completed 
single-story cinder block dairy barn will serve to indicate 
present day trends. Mineral wool insulation is used in the 
walls and ceiling. Moisture barriers have been placed on the 
inside surface of the insulation. A mechanical ventilation sys- 
tem is installed, with the attic serving as a plenum chamber. 
And, most significant, windows have been eliminated by the 
use of glass block. 


COMMENTS 


From an analysis of the data and from comments made 
by the farmers, it is evident that many of the better farmers 
in New Jersey do not have a satisfactory understanding of 
dairy barn ventilation. It is not uncommon in the state to 
find that a farmer has purchased roof ventilators and has 
not provided any flue connection to the stable below, even 
in two-story barns. In these cases the ventilators are rather 
expensive ornaments. It will be difficult to correct wet walls 
with such a setup. 

There is also much confusion on insulation and the factors 
to be considered in its application. Literature is available 
which covers not only ventilation and insulation in dairy 
barns, but also the application of moisture barriers. Farmers 
do read, but if they are reading sales promotion literature 
and college publications covering these points, there is cer- 
tainly 2 low degree of retention. Possibly the printed material 
should be critically re-examined, with the idea of making it 
More attractive and effective. 

In view of the inadequacy of the ventilating systems and 
the insulation now on farms, there is a wide-open market in 


Dairy Barns in New Jersey 


(Continued from page 215) 


LAND USE 
Area Y-2 Area Y-6 Area Y-10 
132 acres 20.9 acres 21.0 acres 
1942 1947 1942 1947 1942 1947 
Percent Percent Percent Percent Percent Percent 


46.1 22.9 50.2 32.1 50.0 28.8 
ye | 25.6 24.9 19.3 25.8 29.7 
18.6 22.6 24.9 33.5 24.2 27.8 
8.9 27.5 0 15.1 0 13.7 
A 1.4 0 0 0 0 


cause of the location of much of this grassed area along 
stream channels. It is hoped that some information on an 
area returned to pasture can be obtained for comparison with 
native meadow areas. 

Some information is also available on the amount of sus- 
pended material carried through the runoff measuring sta- 
tions. Water samples have been manually collected in bottles 
from the water passing through the measuring flume at regu- 
lar intervals during the major floods. While this method of 
sampling will not give the true total amounts, the relative 
amount from similar areas sampled in the same manner 
should be nearly correct. Records are available from two 
20-acre areas, Y-6 and W-10, during 1941 when both areas 
were treated alike, and December, 1942, through June 1943 
after the area Y-6 had conservation practices established. For 
1941, Y-6 had measured soil loss of suspended material of 
284 tons, while W-10 had 239 tons, or a ratio of 1.19 to 1. 
For the period December 1942 through June 1943 the 
amounts were 9.9 tons and 109 tons, respectively, a ratio of 
0.09 to 1, or less than one-twelfth of that prior to treatment. 
Results may not be so extreme for the larger storms. Addi- 
tional results on this subject are being obtained. 

These results from the Waco Experimental Watershed 
are beginning to answer some of the questions regarding the 
effects of conservation practices on runoff for this area. When 
more of the stations now inoperative can be reestablished 
much more information will be available. . 


these items. There also appears to be an excellent opportu- 
nity to sell more adequate wiring installations and a wide 
variety of electrical equipment. 

This market potential is especially significant when it is 
recalled that the barns included in this survey are on better 
dairy farms. When better equipped, other farms can be im- 
proved. 

There is a definite trend to provide more space for ani- 
mals and general agreement that larger stalls are desirable. 
Just how much bigger to make them is the question. 

Additional studies on space requirements in dairy barns 
are certainly in order. 


New Federal and State Bulletins 


A Progress Report on the Investigation of the Various Uses of 
Electricity on the Farms of Washington (1947). This is the 23rd an- 
nual report to the Washington CREA. Subjects covered include elec- 
tric poultry floor heating, frost expellers, pea vine drying, hay drying, 
electric house heating, and high-pressure pumps for cleaning poultry 
houses and equipment. Mimeographed. Limited distribution. 

Design data for the area based on the best information now avail- 
able are coordinated and condensed into one short reference. 


Hydrologic Design of Farm Ponds and Rates of Runoff for Design 
of Conservation Structures in the Claypan Prairies, by D. B. Krimgold 
and N. E. Minshall, Soil Conservation Service (Research), USDA, in 
cooperation with the Illinois, Oklahoma, and Missouri Agricultural Ex- 
periment Stations. 

A continuation, covering literature published since the beginning of 
1946, of the bibliography published as Special Report No. 23 of the 
same station. 
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“Nation-Wide Conservation Drainage 


Operations” 


To THE EpiTor: 


7 paper by John G. Sutton, under the above title in AGRICUL- 
TURAL ENGINEERING for January, appealed to me as a practical, 
down-to-earth description of the drainage activities of the USDA Soil 
Conservation Service. 


It has been disappointing to me that there are so few papers on 
the soil and water programs of our meetings that deal with the prob- 
lems faced by engineers and contractors engaged in the actual installa- 
tion of drainage projects. These men certainly need more information, 
especially those designing and laying out drainage work, including not 
only the large drainage district jobs with open ditches and large tile 
mains, but also the smaller systemsconsisting mostly of laterals. 

A number of years ago when county soil conservation offices were 
being set up in the Mississippi Valley states, I called on many of the 
local engineers in charge of these offices and was surprised to find how 
few of them had any practical knowledge of drainage work, although 
all were registered engineers. They were designing the drainage sys- 
tems on the projects in their counties, and while able to make beauti- 
ful maps showing contours and most every kind of data, the really 
important parts of the system that make it a success or failure, such 
as depth, spacing, and design, too often showed a woeful lack of 
knowledge of local soil conditions and good drainage practice. In one 
state a competent drainage engineer was finally secured who designed 
all of the drainage work of the various county organizations, and the 
local engineers handled the details of administration and installation, 
which worked out much better. 

In an effort to improve the quality of drainage work in the terri- 
tory it serves, the Mason City Brick & Tile Company has sponsored 
an annual drainage conference to which are invited drainage engineers, 
contractors, soil conservation engineers, manufacturers of trenching 
equipment, representatives of agricultural colleges, and any others in- 
terested in drainage. Topics of general interest to the group are dis- 
cussed by well-known authorities and the meetings have attracted large 
attendances. Many of the visitors indicated their desire to attend a 
short course of instruction in drainage foundations, so Iowa State Col- 
lege has prepared a splendid four-day program along this line which 
is being offered this month. The purpose of the course is to help the 
man actually installing the drain tile to do a more efficient job. 

Getting back to Mr. Sutton’s paper, the illustration on page 23, 
of the cross section of an open ditch, is of much interest to me. The 
State of Iowa has many large drainage systems which include open 
ditches, and the permanence of these ditches is very disappointing. 
In the opinion of many of us here, the design was often faulty and 
largely to blame, in many cases, for their gradually decreasing efficiency 
as outlets. Lack of upkeep and maintenance contributed also, but due 
to the way they were constructed it was impossible to keep them in 
good condition without great expense. 

In the first place, the ditch banks were not given enough slope. 
Ratios of one foot vertical to one horizontal or less were of common 
occurrence which prevented them from grassing over. Portions of the 
ditch banks slough off to form dams which catch sediment carried in 
suspension by the current, thus raising the floor of the ditch. Weed 
burners had not been perfected and mowing machines could not be 
used to keep the brush and weeds from flourishing. During periods of 
high water, the weeds and brush collected trash and dirt, slowed the 
current which prevented the ditch bottom from being scoured out clean, 
and more sediment was collected in the ditch. We feel that the slope 
of the sides of the open ditches should be about the same as those used 
in cuts .through hills in highway construction. Grass will grow on 
any slope where a highway mower can operate, and if seeded after con- 
struction, and then mowed at the proper time each year, the ditch banks 
can be held and kept free from brush and trees. 

Spoil banks should always be smoothed and seeded. Then regular 
mowing or pasturing will keep down the trees which start to grow as 
soon as the job is completed. Under the old method, the excavated 
dirt was dumped in large piles wherever it was convenient for the ma- 
chine operator, so it was impossible to mow over the spoil bank or use 
it for agricultural purposes. Cottonwood, willow, and other quick- 
growing trees generally grow on the old spoil banks, and limbs and 
leaves from them fall into the ditch and interfere with the free passage 
of the current. Canada thistle, button weed, quack grass, and many 
other noxious weeds grow undisturbed on the rough spoil banks, and 
their seed is distributed by wind and water over large areas. 

Because new ditches and clean-out jobs are still showing the same 
faulty design in both the vertical sides and rough spoil banks, the 
writer, who is a member of the Iowa legislature, introduced an addition 
to the Iowa Drainage Law at the last regular session which would re- 
quire all new construction and clean-out jobs on public works open 
drainage ditches to be so designed that they could be mowed by high- 
way-type mowers, and that they be seeded to approved grasses and 
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mowed at stated times each year, the expense to be borne by the dis. 
trict. Also, that the spoil bank be smoothed and seeded and rewularly 
mowed at the expense of the district unless it was used for agricultural 
purposes which prevent the growth of weeds, trees, and brush. The bill 
failed in the Senate after passing the House, but an attempt wi!) again 
be made to pass the bill at the next session. While the first cost of 
construction is larger for the ditches with sloping sides and sr sothed 
spoil banks, I feel that the longer life and reduced maintenance expense 
of the properly constructed mains will show them to be much ‘ss ex. 
pensive over a term of years, besides giving much more service to the 
drainage outlets they were built to serve. 

W. S. Lynes 
Drainage consultant 
Mason City Brick & Tile Co. 


“Engineering-Management Aspects of Sclf- 
Propelled Farm Machines” 


To THE Epiror: 


[= paper, entitled ‘‘Engineering-Management Aspects of Sclf-Pro- 
pelled Farm Machines,” by E. L. Barger, in AGRICULTURA! ENGI- 
NEERING for March is an excellent one. There is one thing in it, how- 
ever, with which I disagree, namely, crediting the self-propelled machine 
with 50c per hr (or any amount) because it releases a tractor for other 
work. This is a faulty method of estimating costs. It should not be- 
come a common practice for the following reasons: 

1 The owner pays for the release by making the investment in the 
additional engine and drive mechanism. This cost should be charged 
to the crop harvested by the self-propelled machine and should not be 
nullified by a credit. 

2 This method leads to absurd cost figures. For example, suppose 
a team is used to mow hay, thereby releasing a tractor to cultivate corn. 
By this reasoning, we would credit the team with 50c per hr, making 
the horse labor cost nothing. 

3 If 50c per hr is credited to the self-propelled machine, that 
amount should be debited to the job which the tractor does. This debit 
is in addition to the normal charge for tractor work. Thus the fixed 
cost of the tractor is doubled on this job so that the self-propelled 
machine will appear in a more favorable light. 


A. W. CLypE 
Professor of Agricultural Engineering 
Pennsylvania State College 


“Quantitative Measures of Hay Quality” 


To THE Epiror: 


Ww HAVE noted the editorial, entitled “Quantitative Measures of 
Hay Quality,” in AGRICULTURAL ENGINEERING for February 
1948. As you know, the U. S. Department of Agriculture has had 
standards of quality for hay since 1924. These standards have been 
used to a certain extent by the hay trade and also by some of the 
research people in agricultural colleges and the Department, to meas- 
ure the quality of hay produced by various harvesting and curing meth- 
ods, as well as hay which is used in various feeding experiments. 

In these standards, color is used as a grading factor in all types of 
hay, and some work indicates that there is a correlation between green 
color and carotene content, at least in the year in which the hay is 
produced. Hay which is carried over from one year to another loses 
its carotene content to a greater extent than it loses its color and, under 
these conditions, the color of the hay is not a good measure of its 
carotene content. 

In the standards for legume hays, leafiness is also a grading /actor, 
and this, in turn, is a measure of the protein content of the hay since 
the leaves of the legumes are considerably higher in protein than the 
stems. 

Variations in the feeding value of hay, depending upon the kind 
or mixture of kinds, is taken care of in the standards by the « ‘asses. 
For instance, mixtures of timothy and clover would fall into one of 
four classes—Timothy, Timothy Clover Mixed, Clover Timothy Mixed, 
or Clover—depending on the amount of clover and timothy present in 
the hay. 

We have recognized for a good many years that feeding tests using 
specific grades of hay would add considerable information «© our 
standardization program, and at present are hoping to have sich @ 
program in operation within the next year. We would appreci«'© any 
suggestions which you might have with reference to improvine the 
hay standards or plans whereby the standards could be used to Jeter- 
mine the quality of specific lots of hay which are used in rscarch 
work by the agricultural engineers. 

W. H. HosterMAN 
Inspection Division, Grain Branch 
Production and Marketing Administration 
U. S. Department of Agriculture. 


(EpiTor’s Note: Readers will please note the invitation in th« last 


paragraph of Mr. Hosterman’s letter, and send him any suggestions 
they may have relative to improving hay standards, etc.) 
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RESEARCH NOTES 


A.S.A.E. members and friends are invited to supply, for pub- 
lication under this heading, brief news notes and reports on 
research activities of special agricultural engineering interest, 
whether of federal or state agencies or of manufacturing and ser- 
vice organizations. This may include announcements of new pro- 
jects, concise progress reports giving new and timely data, etc. 
Address: Editor, AGRICULTURAL ENGINEERING, St. Joseph, Mich. 


[ —___— 


USDA Notes on Rural Processing, Electrification Research 
Personnel, and Heat Pump 
By JANE TUTTRUP 


R. val Processing. Although the Research and Marketing Act has 
given 2 new impetus to agricultural engineering research on the pro- 
cessing of farm products, this field of work is by no means new to 
the profession. A significant shift in emphasis is, however, taking place 
in the field. 

Cotton processing investigations began over 20 years ago and have 
resulted in a series of very solid improvements in ginning machinery 
and techniques. For ten years also flax fiber processing has benefited 
from study by federal and state agricultural engineers. During the war 
agricultural engineers applied their experience and skill.to meet a seri- 
ous shortage of imported hard fibers. These are examples of the ap- 
plication of agricultural engineering to farm products processing 
problems. “Research on these older problems of processing is con- 
tinuins. 

The current and newer processing research is related less closely 
to specific commodities and more closely to the rural economy as a 
whole than the research of the past. Local processing of the human 
and animal foods from southern farms that are adopting diversified 
agriculture is important in raising the standard of living through the 
improvement of diet and cash income from off-farm employment. Many 
cooperative and private community enterprises need engineering help 
in developing efficient machinery, layouts, and techniques. 

USDA agricultural engineer W. M. Hurst, who divides his time 
between BPISAE’s Division of Mechanical Processing of Farm Products 
and the Farm Credit Administration's Cooperative Research and Service 
Division, has been and is doing a number of interesting jobs related to 
farm products processing. In a survey for FCA he studied in consider- 
able detail the layout and operations of cooperative poultry dressing 
plants, principally in the high-producing areas of the North and South 
Atlantic States. Thirteen such plants, ranging in size from those turn- 
ing out 500 to those turning out 3,000 dressed birds per hour were 
visited to study engineering factors of plant design and operations. As 
a result of this work, a report containing suggested plans for plants 
of various capacities was issued, and some of the plans have already 
been used. Pending needed research to reduce the labor required in 
removing feathers, to chill birds quickly on the dressing line, and to 
weigh and grade mechanically and quickly, the survey findings are prov- 
ing helpful to individuals and groups contemplating plant construction 
or modernization. 

Good primary outlets for farm products—markets where farmers 
sell their products, usually directly to the consumer — make the differ- 
ence between success and failure for many operators of small farm 
units. In 1946 there were approximately 750 of these markets in the 
country. In response to many requests for plans and specifications for 
primary-market facilities, a report has been issued containing descrip- 
tions and sketches of plans covering farm women’s home markets and 
farmers’ city retail, city wholesale, wholesale redistribution, wholesale 
regional, and wholesale shipping-point markets. 

A report also is in preparation on a survey of locker storage plants 
in Georgia made last year in cooperation with Harold D. White of the 
agricultural engineering department, University of Georgia. Particular 
attention was given to the auxiliary processing enterprises carried on in’ 
connection with the locker plants, as in many cases such enterprises are 
necessary to the financial success of locker plants. 

Under a new Research and Marketing Act project on “Improve- 
ment of processing facilities and equipment for rural plants for proc- 
essing farm products," work in cooperation with the University of 
Georgia, now being organized under Mr. Hurst's direction, will deal 
with (a) locker plants and auxiliary processing facilities and equip- 
ment, (b) canning plants and auxiliary equipment, and (c) the proc- 
essing of livestock feed, including dehydration, grinding, mixing, and 
packaging. These problems are of particular importance in Georgia 
at this time but the results obtained will be of value to the entire region. 
_ Following field studies of existing plants to determine the engineer- 
ing problems associated with the design of plants and their equipment 
and the possibilities of developing better processing equipment to save 
costs or improve quality of the product, it is planned to design, de- 
velop, and test improved handling, processing and packaging machinery, 
equipment, and methods. The work will be centered at Athens, Ga. 

Since the Georgia work will occupy a considerable part of Mr. 
Hurst's time, George A. Amacker has been appointed to assist with the 
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FCA cooperative projects, with headquarters in Washington. Mr. 
Amacker has had wide experience in farm products processing engi- 
neering, particularly the dairy industry. 

Rural Electrification Research Appointments. Two engineers have 
recently joined the staff of the Division of Farm Electrification. At 
Beltsville, Lowell E. Campbell is assisting Leonard G. Schoenleber 
with the hay drying work and will later devote his time to investigat- 
ing agricultural applications of supersonic energy. Campbell comes 
from Ohio with degrees in agriculture and agricultural engineering 
from Ohio State University. His four years as an officer in the army 
included air force communications work in India and Germany. 

Andy Altman has transferred to Agricultural Engineering from REA’s 
Technical Standards Division, where he has specialized in electrical 
farm equipment. He is stationed at the Tobacco Experiment Station, 
Oxford, N. C., to assist Dr. O. A. Brown with the curing studies. 
North Carolina is Altman's home state. He has a BS from the Uni- 
versity of North Carolina and an MS from the University of Georgia, 
both in agricultural engineering. As an army officer he served in bomb 
disposal operations in the Southwest Pacific. 

Heat Pump. Possibilities for farm applications of the heat pump 
were subject to lively discussion by the research committee of the Na- 
tional Rural Electric Cooperative Association at its annual meeting 
in Chicago, March 8 to 10. Considerable interest in exploration ot 
this use of electric energy was indicated. Time also was given to dis- 
cussion of the heat pump on the program of the 20th annual California 
farm electrification conference at Davis, February 16 and 17. 

Although several manufacturers and electric utility companies have 
been making commercial and residential installations involving use of 
the heat pump for a number of years, little research has been done by 
federal or state agencies on this unit. In June, 1947, the Florida Engi- 
neering and Industrial Experiment Station published Bulletin No. 14, 
“Reverse Cycle Refrigeration for Heating in the South,” by S. P. 
Goethe. 

Among possible farm applications of the heat pump, in addition to 
house heating and air conditioning, are its use for heating and cooling 
fruit, vegetable, and seed storage buildings, chicken houses and dairy 
barns. The Division of Farm Electrification, USDA, in cooperation with 
Iowa State College plans to get records of temperatures maintained 
and energy consumption on a heat pump installation in northeast Iowa. 
Other studies also are being considered, 


USDA Notes on Rice Conditioning, Weed Control, 
Drying Corn, Insulation and Weatherproofing 
By JANE TuUTTRUP 


HE new Beaumont Substation No. 4 of the Texas Agricultural Ex- 

periment Station is headquarters for the cooperative Research and 
Marketing Act project to improve methods, structures, and equipment 
for the drying and storage of rice. Establishment of the project head- 
quarters was accomplished at a meeting in Beaumont, April 14-15. 

Land for the new branch station is being leased to the state by the 
Texas Rice Improvement Association, a non-profit organization incorpo- 
rated to produce and distribute seed of new rice varieties and support 
research on rice problems. A quonset hut will be erected for immediate 
use pending the building of a permanent laboratory. Harold A. Kramer 
is being transferred to Beaumont to be the USDA agricultural engineer 
in charge. He has been working with Russell Ramp at Houma, La., on 
the Farm Machinery Division's cooperative sugarcane mechanization 
project. Before that he had three years’ experience in rice drying and 
storage research with the Louisiana Agricultural Experiment Station. 

The new investigations will be divided into the following four 
phases: 

1 A laboratory study of the fundamental factors influencing the 
drying and storing of rice. This phase will receive first attention at 
the headquarters station. It will include the effect of temperature, rate 
of drying, original moisture content, and related factors on the milling 
quality of the dried rice and on the cost of drying. 

2 A study of long-time storage of rough rice on the farm and in 
cooperative and commercial elevators. This will include investigations 
of size and arrangement of bins, bin materials, optimum moisture con- 
tent of the rice, and other pertinent matters. 

3 A study of drying equipment of sizes and types suitable for farm 
or commercial operation. This study will also include work on clean- 
ers, conveyors, and related equipment used in conjunction with a com- 
plete drying installation. 

4 A review and analysis of existing literature on rice drying and 
storage to be used as a basis for a mimeographed circular for use by 
rice growers before next year's harvest and as a guide for those on 
the project in planning and conducting their research. 

It was proposed at the Beaumont meeting to establish a committee 
to be responsible for the over-all planning and co-ordination of the 
work of the co-operating agencies. According to the proposal, experi- 
ment stations of Texas, Louisiana, Arkansas, and California wil! be 
invited to appoint representatives to the committee. The membership 
would also include representatives of state rice growers. associations and 
of the co-operating federal agencies. 
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Weed Control. Several fields on the Agricultural Engineering Re- 
search farm at Ames, Iowa, will be used this season for studies under 
the Research and Marketing Act weed control project announced by the 
USDA late last year. Treatments to which the various plots will be 
subjected are based on suggestions evolved from the proceedings of the 
North Central Weed Control Conference at Topeka, Kansas, in Decem- 
ber, 1947. They were selected primarily to furnish information on the 
design and use of equipment, although crop-stand, crop-growth, and 
crop-yield data as well as the presence of weeds throughout the season 
will be used as criteria for evaluating the various practices. 

Detailed plans are prepared for replicated tests involving oats under 
14 different treatments, early and late soybeans under 10 different 
treatments, and corn and sweet corn under 16 different treatments. In- 
cluded among the practices to be tested are herbicidal sprays, alone and 
also in combination with the use of flame and cultural controls. On 
other College-owned land near Ames some 500 gallons of 40 per cent 
2,4-D and 2,4-D esters will be sprayed on crops at different times 
throughout the season, and this operation, while not purely experi- 
mental, will provide additional experience and cost data for various 
types of application equipment. 


The USDA agricultural engineer in charge of the engineering 
phases of weed control work at Ames is Robert A. Norton, who re- 
cently transferred to the Division of Farm Machinery from the Soil 
Conservation Service. 

The three phases of investigations on weed control—tillage and cul- 
tural control, use of flame, and application of herbicides—are being 
developed in close co-operation with the Research and Marketing Act 
cotton mechanization project. In addition to work at Beltsville and at 
Ames, tests will be made at Stoneville, Miss., where the emphasis will 
be on use of flame, and at St. Paul, Minn. There is considerable inter- 
est in herbicide application in Minnesota, and many spray equipment 
manufacturers are located there. ; 

Drying Corn. Increases in the values of high-moisture ear corn of 
from 20 to 70c at fuel and power costs of 214 to 9!4c a bushel were 
obtained with experimental driers using forced heated air by USDA 


agricultural engineers in research carried on co-operatively during the. 


past winter with several corn belt state experiment stations, according 
to a preliminary report. 

The preliminary data were from work on the drying of approxi- 
mately 80,000 bu of ear corn in 45 cribs, of which 20 were in Illinois, 
17 in Indiana, and 8 in Ohio. Complete data from the winter's inves- 
tigations, which ended early in April with the drying run on corn in 
cribs on Illinois and Michigan farms, are now being analyzed to deter- 
mine modifications in the design of driers for farmers that may be 
recommended to manufacturers. 

Typical of the results of the drying experiments are those obtained 
on the J. C. Wise farm near Villa Grove, IIl., in the work co-operative 
with the University of Illinois. In this test heated air was forced 
through 2,640 cu ft of ear corn (982 seventy-pound bushels at original 
moisture content) for 70 hr to reduce the kernel moisture content from 
23 to 17 per cent. The drier used 183 gal of fuel oil at a cost for fuel 
and electric power of $30.87. Of the initial weight of corn, 7 per cent 
was lost by drying, but the price discount in effect was 31c a bushel 
on corn at 23 per cent moisture and only 6c at 17.3 per cent moisture. 
The corn weighed out to 914 seventy-pound bushels when sold and 
brought $2.23 a bushel, or $2,038.23. The 983 seventy-pound bushels 
of corn at 23 per cent moisture would have sold at $1.98 a bushel for 
a total of $1,944.36. The net gain after deducting fuel and power 
costs was $63, or around 6'4c a bushel. 

Another striking experience is that reported by the department of 
agricultural engineering at Purdue University of an Indiana farmer who 
was urged to sell his corn without drying at $1.85 a bushel. He re- 
fused to sell, went ahead with his preparations for drying, and before 
the drying was finished the same buyer came back to the farm, spent 
half a day observing the drying operation and sampling the corn, and 
then offered to buy it at $2.60 a bushel. 

The corn drying project was organized last summer when it ap- 
peared that much of the 1947 corn crop would be “soft” and was the 
first of the investigations to be authorized under the Research and Mar- 
keting Act of 1946. Especially in Illinois, Indiana, and parts of Ohio 
and Michigan, some of the 1947 crop did not fully mature and had to 
be harvested at a moisture content too high for safe storage. Artificial 
drying saved for spring feeding much ear corn that would otherwise 
have spoiled. Twenty types of driers were used in the research pro- 
gram, including seven built to specifications drawn up by the agricul- 
tural engineers on the basis of their earlier laboratory studies. These 
included units burning from 1 to 15 gal of oil per hour and delivering 
from 500 to 20,000 cu ft of heated air per minute as well as both hand- 
fired and stoker-fired coal heaters and gas-burning units. 

Continuation of this research on corn drying or conditioning is 
expected to bring improvements in drier design and more effective 
ways of adapting corn cribs for uniform distribution of air through the 
corn. Costs of the experimental driers ranged from about $900 to 
$3,000, but it is expected that these costs will be reduced by improve- 
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ments in design and by mass production. When used on a custom 
basis, engineers say a drier should dry 20,000 to 40,000 bu or more of 
corn per season. 

Indicative of the interest in artificial drying of corn were th- dem- 
onstrations of crib preparation and drying arranged by the depsrtment 
of agricultural engineering of the Purdue University Extension ‘ervice 
and the Production and Marketing Administration in Indiama a‘:ended 
by about a thousand farmers. Many farmers have indicated tha: they 
would like to dry corn every year. They say it will permit t!cm to 
pick their corn early and be out of the fields before bad weather begins, 
Also, there is the possibility of seeding fall wheat following th com, 
thus gaining greater freedom in crop rotation, and they can avoi.! pick- 
er losses of from 2 to 10 bu an acre that occur when corn is ha:vested 
dry. . 

Insulation and Weatherproofing. Just off the government press is the 
USDA'S Miscellaneous Publication No. 633, “Your Farmhouse—'nsula- 
tion and Weatherproofing,”’ another in the series of housing publications 
on which the Division of Farm Buildings and Rural Housing is col- 
laborating with other agencies of the Department. The bulletin was 
prepared by Harry L. Garver, J. Robert Dodge, Marguerite Gilstrap, 
and Elinor Ulman of the Bureau of Plant Industry, Soils, and Acricul- 
tural Engineering. Its 16 pages include 26 illustrations. 

Printed in two colors, the publication presents graphically detailed 
information on where and how to install weatherstripping, calking, 
storm sash, board, blanket, and fill insulation, reflective insulation, and 
vents. Impressive data on how insulation and weatherproofing make 
for more even temperatures and save fuel are taken from studies on 
farmhouse comfort made by the Division of Farm Buildings and Rural 
Housing in co-operation with the University of Wisconsin. 

Another in the “Your Farmhouse” series issued recently is ‘'Plan- 
ning the Bathroom,"’ Miscellaneous Publication No. 638, prepared by 
the Bureau of Human Nutrition and Home Economics and the agricul- 
tural engineers. In addition to location, plumbing, and fixtures the 
publication discusses such questions as wall finishes, floor coverings, 
storage and accessories, heating and lighting. A number of floor plans 
are presented, including suggested arrangements for making large 
rooms into bathroom-dressing rooms. 

In preparation for the ‘Your Farmhouse” series are bulletins on 
heating and on planning the kitchen and workroom. The publications 
now available may be purchased from the Superintendent of Docu- 
ments, Washington 25, D.C., MP 633 and MP 638 are each 10 cents. 

Service Awards. Fifty-four employees of the USDA Divisions of 
Agricultural Engineering stationed at Beltsville and at 10 field stations 
have received recognition for one, two, or three decades of service to 
the Department of Agriculture. George R. Boyd, chief of the Division 
of Mechanical Processing of Farm Products, and Elmer E. Doolan, head 
of the purchase and property section, were honored for more than 30 
years’ service. All of Mr. Boyd's service has been with agricultural 
engineering, beginning when the work consisted of irrigation and 
drainage investigations in the Office of Experiment Stations. 


West Virginia Notes on a Walnut Meat Pasteurizer, 
Loose Smut Control, Drying Soaked Grain, 
Mechanical Gutter Cleaners 
By A, D. Longhouse 


WALNUT meat pasteurizer has just been completed and is being 

tested in a commercial plant at the present time. The $3,000 ma- 
chine is constructed of plywood and aluminum. Aluminum feed rolls 
and Neoprene belting make up the principal parts of the conveyor sys- 
tem. A 14-hp motor drives the conveyors and the fan which circulates 
the air within the box. Automatic control of six 500-w, 220-v and four 
300-w, 110-v “chromalox”’ strip heaters supply the heat to maintain a 
constant temperature of 180 F in the box. 

A 60 per cent relative humidity is Maintained by using a 2100-w 
immersion-type heater in a pan of water. A float valve mainte as the 
proper amount of water in the pan. 

This machine is capable of pasteurizing approximately 80 lb « wal- 
nut meats per hour. One thousand pounds of walnuts were pas‘: urized 
before the machine left the department. An additional eight ‘o ten 
thousand pounds will be pasteurized this season. Preliminary ‘gures 
indicate that operating costs for electricity alone will be abou eight 
cents per one hundred pounds of walnuts. 


Loose Smut Control and Drying Soaked Grain. Controllin. loose 
smut in wheat and barley has been a problem for some time. Ob «ctives 
in this study are to develop a satisfactory hot water tank with au: matic 
heat control and a drier which will dry the soaked grain as rap ‘ly as 
possible without injury to germinating qualities of the seed. 

The treating tank is constructed of waterproof plywood. It | 1s one 
tank for preheating the grain and one tank for the critical temp: rature 
bath. 

Currently, studies are being made to determine the rate of drying 
and the temperature at which this drying can be maintained without re 
ducing germination. Trial tests indicate (Continued on page 224) 
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K-BELT Screw Conveyor 


GIVES GENTLE BUT FIRM FEED 
ON NEW HOLLAND HAY BALER 


Below: Available in continuous | operation and better quality of hay baled, are advantages 


ck as ae put forward by the New Holland Machine Company, builders 


ameter or pitch, unmounted or Of the “Automaton” Pick-Up Hay Baler. The various advanced 


welded on pipe of desired size, features of design include the use of Link-Belt screw conveyor 
Link-Belt Screw Conveyor af- 


fords the designer many oppor- 8 an auger type feeder. The makers state that this “assures posi- 


tunities for utilizing this versa- tive feed, which delivers the material to the open baling chamber 
tile type of conveyor. 


in a gentle but firm manner without losing the succulent leaves 
and blossoms.” 


Link-Belt screw conveyor and screw conveyor flighting, either 
Helicoid (continuous flight) or sectional, can be supplied in a wide 
range of sizes, gauges and pitches, either right or left hand. 


Screw conveyors are rugged, simple, compact and efficient. Link- 
Belt, as originators and largest producers of Helicoid continuous 
rolled flighting, can give you valuable assistance in applying screw 
conveyors of all types to your various conveying functions. 


LINK-BELT COMPANY 


Chicago 8, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, San Francisco 24, 
Los Angeles 33, Seattle 4, Toronto 8. Offices in Principal Cities. 11,030 
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A.S.A.E. Annual Meeting 


To ALL intents and purposes the plans for the 41st annual meeting 
of the American Society of Agricultural Engineers to be held at the 
Multnomah Hotel, Portland, Oregon, June 21 to 23, are now complete. 

The meeting will get under way on Sunday afternoon, June 20, 
with the beginning of registration, followed by a buffet supper, in- 
formal get-together, and entertainment for the evening. 

The forenoon of Monday, June 21, will be devoted to concurrent 
programs on power and machinery, rural electrification, farm structures, 
soil and water conservation, and by special programs arranged by the 
College Division and for agricultural engineering students attending 
the meeting. 

The afternoon of the same day will be given over to the first gen- 
eral session of the meeting, the program of whic. will include the 
presidential address of Society President George A. Rietz, followed by 
an address by Harry B. Walker, University of California, on a resume 
of 16 years of research in sugar beet mechanization. The annual busi- 
ness session of the Society will follow this program. 

The evening of the same day will be devoted to a number of round 
tables sponsored by committees and other groups, 

The forenoon of Tuesday, June 22, will feature concurrent programs 
on power and machinery, rural electrification, farm structures, and soil 
and water conservation. The afternoon and evening will be given over 
to a pleasure trip to Timberline Lodge on Mount Hood. 

The forenoon of the third day of the meeting, June 23, will be de- 
voted to concurrent sessions of the four major groups of agricultural 
engineering interest as on the two preceding days, and in the afternoon 
will be held the second general session which will include addresses by 
Alfred D. Edgar, U. S. Department of Agriculture, on agricultural engi- 
neering problems in Alaska, an address on progress and achievements 
of rural electrification in the Pacific Northwest by L. J. Smith, State 
College of Washington, and an address on achievements in the field of 
irrigation in the Pacific Northwest by F. E. Price, assistant dean of agri- 
culture, Oregon State College. 

The Society's annual dinner will be held the evening of June 23, an 
excellent program for which is being arranged. 

Three most interesting field trips have been arranged for Thursday, 
June 24, for the special benefit of those attending the A.S.A.E. annual 
meeting. Those persons who are especially interested in power and ma- 
chinery will see pea liners, vacuum nut harvesters, and fiber flax ma- 
chinery at Cornelius, Oregon, and vicinity. Those especially interested in 
soil and water conservation and rural electrification will be taken on a 
tour to see applications of sprinkler irrigation in the Willamette Valley. 
The farm structures group will visit a plywood plant and lumber mill 
at Longview, Washington. All three trips will take the entire day, and 
the local arrangements committee promises that they will be very much 
worth while from an educational standpoint, 

Printed programs of the meeting and other information regarding 
it are being mailed to all members of the Society. Non-members may 
obtain complete information direct from the headquarters of the Society 
at St. Joseph, Michigan. 


Mid-Central Section Organizes 


NEW regional section—Mid-Central Section—of the American So- 
ciety of Agricultural Engineers was organized at Kansas City on 
April 30. 

With a registered attendance at the meeting of 73 persons, A.S.A.E. 
members of three states—Kansas, Nebraska, and Missouri—met to or- 
ganize the Society's newest regional section, the other regional sections 
of the Society being the North Atlantic, Southeast, Southwest, Pacific 
Coast, and Pacific Northwest. 

Following the naming of the new section and adoption of by-laws, 
the three-state group of A.S.A.E. members present elected Paul N. Doll, 
manager, Missouri Limestone Producers Association, as the first chair- 
man of the new section. Three vice-chairmen were elected to represent 
their respective states in the Section, as follows: L. W. Hurlbut, head, 
agricultural engineering department, University of Nebraska; H. S. Hin- 
richs, rural service manager, Kansas Power and Light Company, and 
K. B. Huff, extension agricultural engineer, University of Missouri. 
Fred C. Fenton, head, agricultural engineering department, Kansas State 
College was elected secretary-treasurer of the Section. The nominating 
committee for the ensuing year consists of Howard E. Everett (chair- 
man), E. A. Olson, and J. M. Ferguson. 

In addition to being the organization meeting of the new Mid- 
Central Section, this meeting was the third and last meeting of the 
Missouri Section which was disbanded as a state section following the 
formal organization of the new section. 


re sk a 


A.S.A.E. Meetings Calendar 


June 21 to 24— ANNUAL MEETING, Multnomah Hotel, Port- 
land, Oregon. 


September 8-10 — NorTH ATLANTIC SECTION, Ontario Ag:i- 
cultural College, Guelph, Ont., Canada. 


October 21 and 22 — Paciric NorTHWEST SECTION, Columbia 
Gorge Hotel, Hood River, Ore. 


December 13-15 — WINTER MEETING, Stevens Hotel, Chicago. 


Georgia Elects Olin Hughes 


APPROXIMATELY 45 persons attended the Spring meeting of the 

Georgia Section of the American Society of Agricultural Engi- 
neers, April 16 and 17—a 75 per cent attendance, if they were all 
A.S.A.E. members—which was held at Myers Lodge, St. Marks, Fla. 

Aside from the serious business of fishing, one of the main attrac- 
tions of the meeting, the group took time out to elect Olin E. Hughes, 
general manager, Atlanta branch, General Implement Corp., as the new 
chairman of the Georgia Section. The new vice-chairman of the Sec- 
tion is J. W. Simons, research professor of agricultural engineering at 
the University of Georgia, and W. D. Kenney, assistant professor of 
agricultural engineering at the Georgia Coastal Plain Experiment 
Station at Tifton is the Section’s new secretary-treasurer. 


Clemson Ag Engineers Happy 


CCORDING to word just received from George B. Nutt, head, 

agricultural engineering department, The Clemson Agricultural Co!- 
lege, the Legislature of the State of South Carolina has just appropriat- 
ed money to build a new agricultural engineering building on the 
campus of that institution, which he says, incidentally, leaves the entire 
staff in a very happy frame of mind. 

Agricultural engineers generally will congratulate Mr. Nutt and 
his associates on this achievement, which in no small degree is the 
result of the fine job they have been doing in recent years. 


Tennessee Section Spring Meeting 


bw Spring meeting of the Tennessee Section of the American 
Society of Agricultural Engineers will be held at the same place 
it has been held for the past five years—Smoky Mountain Tourist Cen- 
ter, one mile beyond Pigeon Forge, on state highway 71. Those attend- 
ing will gather Friday evening, May 21, and the meeting will extend 
to Sunday, May 23., 

On Saturday evening there will be a short business session of the 
Section which will be followed by entertainment under the direction 
of Julian M. Fore and W. C. Gillham. 

The principal features of the meeting will be boating, fishing, hik- 
ing, and other forms of recreation. A.S.A.E. members, their families, 
and interested friends are cordially invited. Cost of rooms and meals 
is exceptionally reasonable. 


Personals of A.S.A.E. Members 


Elliott A. Adams is included in a number of changes in the top 
management of the Massey-Harris Company, Racine, Wisconsin, which 
have recently taken place. He has been appointed vice-presi‘ent i 
charge of engineering. Previously he held the position of chief ensineer 
of the American company. i 


Fred M. Crawford has resigned as agricultural engineer {or the 
Illinois Northern Utilities Co., to accept an appointment as a:sociate 
in rural electrification research, University of Illinois. 

W. B. Nivison has resigned as regional head, applications anc loans 
division, Rural Electrification Administration, to take over the manage 
ment of Rural Plumbing and Heating, Inc., Morehead City, N. ¢ 

George B. Nutt was one of a radio broadcast panel of four who 
discussed “Cotton Mechanization in the Southeast,” during the «naual 
meeting of the National Cotton Council of America, in Atlants. He 
emphasized the point that tractors, planters, cultivators, and other pro- 
duction machines, as well as harvesters, are important to cotton mech- 
anization. In summarizing he said, ‘I am optimistic about mechanizing 
cotton production in the Southeast from land preparation ‘through har- 
vesting. The problems are the same as those presented a few yeafs 
ago when the grain crop was being mecha- (Continued on page 224) 
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THE VERSATILITY of Douglas fir ply- 
wood in farm home remodeling is shown in 
these pictures of a project conducted by 
the Agricultural Extension Service, Univer- 
sity of Kentucky. 

The old farm house of Mr. and Mrs. 
George Hayden, Stamping Ground, Ken- 
tucky, was comfortable and in good condi- 
tion except for the lean-to kitchen. It was 
decided to remodel the dining room into a 
kitchen, and to refinish the old kitchen into 
a service porch. 

One-quarter inch plywood panels were 
nailed over the wood paneling in the old 
kitchen. Panel edges were beveled slightly 
to form a V at the butted joints, and the 
panel edges were fitted smoothly around 
door and window openings without casings 
or moldings. The plywood surfaces were 
finished with a resin seal coat, light pastel 
stain and wax. 

In the new kitchen area 1”x4” horizontal 
furring strips were nailed over the old wall 
on two foot centers. Similar members were 
cut between these to back up all vertical 
panel edges. One-quarter inch plywood was 
nailed and glued to these strips, using 
casein glue. Panels of similar thickness 
nailed to the old worn floor made a smooth 
base for the new linoleum floor covering. 
Cabinet work was built on the job using 
34” panels. 

The local carpenter had no difficulties in 
working from the detailed 
plans and specifications pre- 
pared by the extension agri- 
cultural engineer. Mrs. Hayden 
encountered no difficulties in 
securing attractive paint and 
stain finishes on the plywood 
walls and ceiling. 


Farm home of Mr. and Mrs. George Hayden, 
Stemping Ground, Kentucky 


Plywood panels one-fourth inch thick 
placed over worn floors make a smooth 
underlay for linoleum flooring. 


Plywood panels were glued to furring 
strips nailed to the walls and ceilings. 
Joints between panels were filled with 
mixture of glue and sawdust, and sanded 
flush, making smooth crack-free surfaces. 


Douglas Fir 


PLYwoop ej 


Douglas Fir Plywood Association, Tacoma, Wash. 


LARGE, LIGHT, STRONG 


Panels 


ij 


io 


a 


_— 


RES LEE SIE tee 
— 
enters 


Painted Plywood walls and cabinet work Walls of remodeled service porch are A built-in wood box at the outside kitchen 
Gre achieved by starting with a thinned smooth and pleasant. Plywood, applied door simplifies Mrs. Hayden's cleaning 
Orime coat, vertically, was given a light stain finish. . problem. , 
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HELPING THE AMERICAN FARMER 


DO A BETTER JOB 


SISALKRAFT “CASE HISTORIES” OVER A PERIOD OF 


20 YEARS IN THE FIELD OF PRACTICAL RESEARCH 


Lining Poultry Houses 
and Other Farm Buildings 


From the earliest days of SISALKRAFT on the 
farm, this tough, strongly reinforced, waterproof, 
windproof paper product has been used for lining 
poultry houses, brooder houses, range shelters, etc. 
Applied to inside studs, SISALKRAFT shuts out 
wind and moisture, and helps simplify control of 
ventilation . . . helps keep poultry houses warmer 
in cold weather, drier, more healthful for the flocks. 


SISALKRAFT Practical Research has been con- 
tinuous . . . aiming always to help the American 
farmer to do a better job, economically . . . as evi- 


denced by many similar achievements of SISAL- 
KRAFT on the farm. 


Today, another SISALKRAFT product... 
SISALATION . . . is proving successful as an. 
inside lining for poultry houses. The aluminum 
surfaced SISALATION is a vapor barrier and in- 
sulation combined. SISALATION keeps houses 
about 15° cooler in summer. 


Should you have a problem where a remarkably strong, 
waterproof paper might be helpful, write Dept. AE 


Personals of A.S.A.E. Members 
(Continued from page 222) 


nized. We were told ‘that the combine would never be a success ¢qst 
of the Mississippi River.’ When a manufacturer saw the potential for 
a small combine, however, and developed one of the proper size and 
specifications for the Southeast, it enabled farmers to mechanize grain 
production. We must have cotton harvesting equipment for smal 
acreages and uneven topography also.” 

Herbert E. Schleider—a new member of A.S.A.E.—formerly em. 
ployed as instructor in the Washington County Veterans Vocational 
School at Brenham, Texas, was recently appointed to the ag: icultural 
engineering staff, as assistant agricultural engineer, at the Wniversity 
of Arkanisas and will be engaged on research work on the mechaniza. 
tion of hill farming at the branch experiment station at Batesville, Ark. 


M. A. Sharp, head, agricultural engineering department, ( niversity 
of Tennessee, is on leave for a three months’ period during which he 
will be in Greece, conducting training schools in the operation, use, and 
repair of farm machinery, including the establishment of farm shops for 
this purpose. His assignment will also include making a survey of exist. 
ing farm machinery in Greece, of facilities for repair and construction 
for such machinery, particularly farm shops in rural areas, and working 
with and advising officials of the Ministry of Agriculture. 


G. Sreel Dharan, formerly employed as agricultural engineer by 
William Jacks & Co., Calcutta, India, now holds a similar position in 
the agricultural department of Volkart Brothers, Bombay, sole Interna- 
tional Harvester dealers in India. 


Crop Conditioning Equipment Conference 


A CROP conditioning equipment conference will be held May 17, 
and 18 in Washington, D.C., and at the Agricultural Research 
Center, Beltsville, Md. It has been called by the Bureau of Plant In- 
dustry, Soils, and Agricultural Engineering, U. S. Department of Agri- 
culture, as a follow-up on last year’s corn conditioning conferences, in 
recognition of the continuing critical food situation, and in furtherance 
of the Bureau's policy of close co-operation with industries serving 
agriculture. 

The conference will open May 17 at 10:30 a.m. in the auditorium 
of the Freer Gallery of Art, 12th and Independence Ave., Washington. 
Introductory remarks will be made by Secretary of Agriculture Ander- 
son, or his representative, on conditioning crops to save food, by W. 
V. Lambert on research facilities of the ARA, by E. A. Meyer on crop 
conditioning as related to marketing, and by A. W. Turner on the 
USDA research program in crop conditioning. 

Crop conditioning equipment requirements from the standpoint of 
the user will be considered during the remainder of the opening ses- 
sion, with specific attention to corn, small grains, oil crops, tobacco, 
and forage crops. 

Continuing in the afternoon, attention is to be given to problems 
of conditioning as outlined by the RMA committees, drying in relation 
to seed viability, engineering problems in corn drying, results of corm 
drying in farm cribs, problems in drying shelled corn, problems in 
rice drying, and problems of conditioning small grains. 

The session Tuesday forenoon, May 18, will open at 9:00 a.m. at 
the Plant Industry Station at Beltsville. R. A. Salter, chief of the Bur- 
eau of Plant Industry, Soils, and Agricultural Engineering, will open 
the session with a talk on the work of the Bureau. 

Conditioning as related to tobacco types and engineering problems 
in curing tobacco will be the next two subjects on the program, fol- 
lowed by attention to conditioning various types of forage crops, engi- 
neering problems in drying forages, and problems of forage curing in 
Wisconsin. 

Other commodities next due for attention as to conditioning are 
field crops and tung and similar nut crops. 

Three contributions on engineering problems in drying oil, nut, 
and fiber crops will cover soybeans, cotton, and peanuts and tung nuts. 

Fire hazards and safety features of farm driers in relation to insut- 
ance will be the closing subject on the forenoon program. 

Following a lunch at Log Lodge, Agricultural Research Center, the 
conference will end with a manufacturers’ discussion and a tour of the 
Agricultural Research Center. 

A.S.A.E. members on the program include, in additio: to Mr. 
Turner, H. J. Barre, C. A. Bennett, A. A, Brown, H. D. Bruin, A.W. 
Cooper, R. B. Davis, Jr., L. E. Holman, W. V. Hukill, E. W. | chmann, 
I. F. Reed, and C. K. Shedd. 


RESEARCH NOTES 
(Continued from page 220) 


that it may be possible to dry seed barley and wheat at 110 ‘o 120F 
in about 4 or 5 hours after treatment in the hot water bat! : 

Mechanical Gutter Cleaners. The Hope-Flannigan Act has made it 
possible to start research work on mechanical methods of c!caning 1m 
the dairy barn. One 20-in by 75 ft rubber belt installation is ow being 
tested. Preliminary time and motion studies show that the 75-{t gutter 
for 20 Ayrshire cows can be cleaned in 50 seconds with a 1‘. hp elec- 
tric motor. As soon as this installation is completed, other types will be 
studied and installed. 
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@ FERGUSON TRACTOR 


New Ferguson Tractors, with the one and only 
Ferguson System as invented, perfected and patented 
by Mr. Harry Ferguson, are now being delivered 
in substantial numbers. This fall, with completion 
of the American tractor plant on which construc- 
tion is well-advanced at Ferguson Park in Detroit, 
these powerful, rugged farming machines will be 
available in still greater supply. 

It was in 1937, after 17 years of intensive en- 
gineering development that Mr. Ferguson perfected 
a basic new idea for linking implements to a tractor 
and controlling them in the soil. In 1939, arrange- 
ments were made for mass production of a tractor 
incorporating Mr. Ferguson’s inventions. By June 
30, 1947, when these manufacturing arrangements 


FERGUSON SYSTEM 


Copyright 1948 by Harry Ferguson, Inc. 


@ FERGUSON SYSTEM 


@ FERGUSON IMPLEMENTS 


terminated, more than 300,000 tractors incorporat- 
ing the Ferguson System were in use the world over. 

Now comes the new Ferguson Tractor! It is a trac- 
tor completely designed by farm-minded Ferguson 
Engineers for high performance and greater operat- 
ing economy—more power, with Continental valve- 
in-head engine; more speeds, with quiet, constant 
mesh transmission; greater safety, with both rear 
wheels braked from a single pedal, plus the auto- 
matic hydraulic overload protection provided only 
by the Ferguson System; greater accessibility, and 
many other features for greater economy and con- 
venience. Already, with nearly 50,000 of these new 
tractors in service, they have been proved unbeat- 
able for easier, safer, lower-cost farming! 


FERGUSON TRACTOR 


AND FERGUSON SYSTEM 


For data on the new Ferguson Tractor, write for booklet ‘’E’’. 


IMPLEMENTS 


Harry Ferguson, Inc., 3639 E. Milwaukee, Detroit 11, Michigan 
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Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 
urged to send information relative to applicants for consideration of the 
Council prior to election. 


Baker, Vernon H.—Graduate fellow in agricultural engineering re- 
search, Michigan State College, East Lansing, Mich. 

Beekmann, Evert—Design engineer, Food & Agriculture Organiza- 
tion of the United Nations. (Mail) P.O. Box 87, Bolivar, W. Va. 

Burton, A, A, N.+Instructor in agricultural engineering, Overseas 
Food Corp., P.O. Iringa, Tanganyika, Africa. 

Cannon, Rowland M. — Agricultural superintendent, Utah-Idaho 
Sugar Co., Chinook, Mont. 

Chinn, Orville W.—Assistant agricultural engineer, Soil Conserva- 
tion Service, USDA (Mail) Baughman Heights, Danville, Ky. 

Dunn, J. E.—Serviceman, R. M. Wade & Co., Portland, Ore. (Mail) 
3610 S. W. Moody St. 


\% ay 

_ KEEPING ABREAST OF POWER PROGRESS...... | 
NEW Sohn Deere “M” | 
has dust protection by 


DONALDSON 


eel 


This new heavy-duty tractor, 


Edgerly, Gerald O.—Instructor in agricultural engineering reseach, 
Michigan State College, East Lansing, Mich. 


Einerson, Amos M.—Rural electrification project leader, agricultur. 
al engineering dept., University of Wisconsin, Madison 6, Wis. 


Harter, V. H.—Sales engineer, Raybestos-Manhattan, Inc., 445 Lake 
Shore Dr., Chicago, III. 


Hay, Daniel E., Jr.—Assistant in agricultural engineering (farm 
structures), Tennessee Coal, Iron and Railroad Co., Birmingham, Ala. 

Head, Middleton E,, Jr—Engineer, Geo. W. Timmons Co, 1277 
E. Brand St., Columbus, Ohio. 

Hill, R. Stanley — Product education manager (western region), 
Harry Ferguson, Inc. (Mail) 319 Latham Square Bldg., Oakland, Calif. 


Holmes, Robert G.—Branch manager, Whitney Chain & Mig. Co, 
(Mail) 21 North Loomis St., Chicago 7, II. 


Huey, Robert B.—Farm consultant on structures, Badger Lumber 
Co., Marion, Kans, 

King, William W.—Agricultural engineer, Willys-Overland Export 
Corp., Toledo, Ohio (Mail) 1828 Detroit Ave. 


Larsen, S. E.—Executive secretary, Michi- 
gan Farm Equipment Assn., 515 Murray Bldg, 
Grand Rapids 2, Mich. 


McDow, J. J—Graduate assistant in agri- 
cultural engineering, Michigan State College, 
East Lansing, Mich. (Mail) P-6, MSC Trailers. 


McGilvray, Kermit ],—Division rural serv- 
ice engineer, Alabama Power Co. (Mail) Eu- 
faula, Ala. 


Messenger, Edwin R.—Calberta Farms, R. 
R. No. 2, Caledonia, Ohio. 


Osborn, Lynn W.—Manager, Osborn Ag- 
ricultural Service, 515 Equity Bldg., Muskogee, 
Okla. 

Parker, Henry A.—Sales trainee, A. B. 
Farquhar Co., York, Pa. 


Powers, J. B.—Associate agricultural engi- 
neer in the experiment station, University of 
California, Davis, Calif. (Mail) 235 Third St. 


Remines, J]. W.—Educational director, Uni- 
versal Tractor & Equipment ‘Co., Inc., 1519 
Summit Ave., Richmond, Va. 

Roesler, W. Q.—Agricultural rubber prod- 
ucts engineer, Goodyear Tire & Rubber Co., 
1144 East Market St., Akron 16, Ohio. 

Rogers, A. C., Jr—Rural service engineer, 
Alabama Power Co. (Mail) Montgomery, Ala. 

Rutherford, Harold E.—Educational man- 
ager, Intermountain Tractor Sales Corp., 715 
W. 2nd South, Salt Lake City, Utah. 

Sands, Earl E.—Production engineer, Dear- 
born Motors Corp., 15050 Woodward Ave., 
Detroit 3, Mich. 

Stambaugh, G. M.—Manager, replacement 
sales, farm tires, Dominion Rubber Co., Kitch- 


| 


like many other farm machines, will 
operate for a great part of its life under 
dusty field conditions. 

To protect the engine against abra- 
sive dust, to insure longer life, Deere 
engineers have specified Donaldson 
heavy-duty, oil-washed air cleaners as 
standard equipment. 

New developments in power ma- 
chinery often encounter new problems 
in dust protection. Donaldson re- 
search, engineering and testing facili- 
ties are available to all manufacturers 
in solving these problems. 


DONALDSON CO., INC. 
ST. PAUL 4, MINN. 
\) LTD. CHATHAM, ONTARIO. 


666 PELHAM 
DONALDSON CO. | 


SALES ENGINEERS: 


CHICAGO 


CLEVELAND 


ener, Ont., Canada. 

Van Dinter, V. L.—Sales engineer, U. S. 
Rubber Co. (Mail) Mishawaka, Ind. 

Wakefield, Harold R.—Farm representative, 
Pennsylvania Power & Light Co, (Mai!) Griest 
Bldg., Lancaster, Pa. 

Wartes, L. L—Owner, Empire Eng:ncering 
Co., 306 Empire State Bldg., and president, 
Agricultural Appliances, Spokane, Was): 


TRANSFER OF GRADE 

Birney, Richard—Civil engineer (esign), 
Soil Conservation Service, USDA (Mai!) 2314 
W. Horne, Sioux City, Iowa (Junior Member 
to Member) 

Hawkes, Joe S.—Technical service dept. 
Goodyear Tire & Rubber Co. (Mail) R. R. 
No. 2, East Gadsden, Ala. 


Stokes, C. M.—Associate agriculturs! engi 
neer, Alabama Polytechnic Institute, Auburn, 
Ala. (Junior Member to Member) 

Joyce, Robert H.—Farmer and rancher, Box 
296, Ulysses, Kans. (Junior Member to Mem- 
ber) 

Walker, W. R.—Agricultural engineer, de- 
velopment branch, Tennessee Valley Authority. 
(Mail) 1110 James Bldg., Chattanooga, Tenn. 
(Junior Member to Member) 
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--e the New John Deere No. 51 Tractor Mower 


ma 


Here’s good news for small-acreage 
farmers. By teaming a new John Deere No. 
51 Power Mower, which cuts 25 to 35 
acres of hay daily, with a John Deere 
Model “M” Tractor, they can save time and 
reduce costs—cut their hay crop at the 
peak of its feeding value. 


This compact power mower is easy to 
maneuver in fence corners or other “tight” 
spots. Touch-o-matic hydraulic control 
raises or lowers the cutter bar at a flick of 
the tractor operator’s hand. A safety spring 
release protects the mower from damage 
should the cutter bar strike an obstruction. 
After it has been released, the cutter bar can 
be quickly relocked in operating position 
simply by backing the tractor. Cutting 
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parts are carefully fitted for good work. 
Simple adjustments for realigning the 
cutter bar and recentering the knife enable 
the operator to keep the No. 51 working 
like new for many years. 


Because the No. 51 Power Mower can 
be attached or detached in a jiffy, it frees the 
tractor for other jobs during the busy sum- 
mer season. The big daily capacity of this 
mower reduces haying time and costs— 
boosts farm profits. It is one of many new 
John Deere developments that promise a 
brighter future for farmers everywhere. 
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ONE of rural America’s biggest problems is pro- 

ducing enough food at low cost to meet 
domestic and overseas needs. An improvement 
that will help attain this goal is a concrete-paved 
barnyard. It takes animals out of the mud and dust; 
helps keep them healthy. 
It saves work at milking 
time and results in a lower 
sediment test. It saves feed 


and manure. 


Typical barnyard pavement 


A paved barnyard is more 


3 BOARD PAINTED ALL AROUND 


than a slab of concrete. It PROARD PAINTED ALL A 


must be engineered for 


grade, thickness and service 

PAVEMENT 

Expansion joints between 
slab and building 
2°PLANK FORM 


requirements. The sketches 
illustrate a few of the neces- 


sary details available to 


agricultural engineers. 
Write today for free, help- 
ful “how to build” literature 
on many profitable, long- 


LS 
Construction joint detail 


CONSTRUCTION JOINT > 


lasting concrete im- > Fa feencoven 
provements. Litera- xt lan 
ture distributed only ra OCZA7 70 ikour 
in U. S. and Canada. < = 


‘a4 STRAIGHT E06 


Demmy soled detail 
PORTLAND CEMENT 
ASSOCIATION 


Dept. 5-1, 33 W. Grand Ave., Chicago 10, Ill. 


A national organization to improve and extend the uses of portland cement 
and concrete . . . through scientific research and engineering field work 
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Necrology 


Davip Pryce Davies, who served for many years as vice-president 
aod consulting engineer of the J. I. Case Co., passed away on April 25. 

“D. P.,” as he was known by his many friends in the farm ma. 
chinery industry, was born in Towyn, North Wales in 1870. His par. 
ents moved to America when he was 214 years old and settld on a 
farm near Racine, Wisconsin. When he first started to work ‘or the 
Case Company in 1886, his parents were living on a farm lo.ated at 
the present site of the Case Tractor Works, three miles south of Racine. 
Most of his life was devoted to the development of tractors with ip. 
ternal-combustion engines for use in agriculture and industry. A long 
list of patents were issued to him in this field. 

He started with the Case Company as a machinist's apprentice, and 
assisted in building an internal-combustion tractor in 1892, the first 
gas tractor built in this country for agricultural purposes. 

During the years (1897-1910) he was absent from the Case Com. 
pany, he was sent to Europe by a large manufacturing company to make 
a complete study of large gas engines operated on the waste gases from 
blast furnaces, He spent about three years in Europe engaged in this 
work. On his return, he had charge of installing a large number of 
these high-powered engines, and many of them are still in operation at 
some of the larger steel mills. : 

On February 20, 1940, he was honored by selection as one of a 
small group which was given a Modern Pioneer Award by the National 
Association of Manufacturers. Mr. Davies was chosen for this high 
honor by the Committee on Awards headed by Dr. Karl T. Compton, 
president of the Massachusetts Institute of Technology, in recognition 
for outstanding contributions .to industrial progress through invention 
and research. In 1942 he was nominated by the Jury of Awards of the 
American Society of Agricultural Engineers to receive the John Deere 
Gold Medal. 

In addition to his regular work, he was active in the work of The 
Society of Automotive Engineers, the American Society of Agricultural 
Engineers, the Army Ordnance Society, and was a member of other fra- 
ternal and social groups. He was a 32nd Degree Mason and a Shriner. 
He was past-president of the St. David Society, and was looked upon 
as the dean of the tractor engineers in this country. 

Survivors are his widow, Martha, one daughter, Beth Davies Lenni- 
han, one son, David P., all of Racine, and three granddaughters. 


WiiiiaM D. JAMes, president and general manager of the James 
Manufacturing Co., passed away Friday, April 16, at the Wisconsin 
General Hospital in Madison. 

Mr. James was born in Milwaukee on May 21, 1881, and was 
reared on a farm near Wales, Wis. He came to Fort Atkinson in 1906, 
where, with his father, he started the manufacturing company bearing 
his name. Today the plant occupies three factories in Fort Atkinson 
and one in Elmira, N. Y. 

Mr. James, who guided the company’s activities through the meager 
days, was awarded the Cyrus Hall McCormick Gold Medal in 1942 
by the American Society of Agricultural Engineers in recognition of 
his achievements in the field of engineering in agriculture. 

Last year Mr. James was one of five persons honored by the Uni- 
versity of Wisconsin for achievement in rural leadership. The award 
was made during the University’s annual farm and home week. His 
citation of achievement honored him as a ‘“‘manufacturer of farm equip- 
ment to improve the lot of the farmers.” 

Mr. James, a graduate in 1902 of St. John’s Military Academy at 
Delafield, was a director of the Creamery Package Manufacturing Co. 
of Chicago, a director of the Wisconsin Manufacturers’ Association and 
the Wisconsin Council of Safety. He also was a member of the Na- 
tional Safety Council, the National Dairy Council, and the Agricultural 
Committee of the National Fire Waste Council. He served as president 
of the Wisconsin Manufacturers’ Assn. in 1941. 

A 33rd-degree Mason, he was a member and trustee of the First 
Congregational Church of Fort Atkinson. He was a past-president of 
the local Rotary Club, and was a member of the Union Leazue Club 
of Chicago and the Madison Club of Madison. He bore the honorary 
military title of “colonel” bestowed by former Governor Juliu- P. Heil 
in 1942. 

The survivors include his wife, the former Florence Wescott; his 
mother, Mrs. D. D. James, and two sisters, Mrs. William Roberts and 
Mrs. B. F. Zaffke, both of Fort Atkinson. 


Eart NEVIN, assistant implement and tractor sales manager, Deat- 
born Motors Corp,, passed away suddenly March 31, at the age of 59- 
Born at Rossville, Indiana, he first became associated with the farm 
equipment industry in the Oliver organization, in 1929. From !933 to 
1947 he was with the Allis-Chalmers Mfg. Co., serving in the La 
Porte, Ind., branch service department as assistant manage: of the 
company’s agricultural service department and later as field anc expeft- 
mental engineer. He had become associated with the Dearborn Motors 
Corp. in July, 1947, and had recently been elected to membership in 
the American Society of Agricultural Engineers. Mr. Nevin is survived 
by his widow and one daughter, Mrs. John Platzer, of West Allis, Wis. 
Burial was in the family plot at Rossville, Ind. 
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HE same unusual properties that 

have made Stainless Steel stand- 
ard construction in large commercial 
dairies make it equally desirable for 
milk-handling equipment on_ the 
farm. 

Used in milking machine parts, in 
pails, buckets, strainers, separators, 
coolers and in washing sinks, the 
smooth, dense surface of Stainless 
Steel harbors neither germs nor bac- 
teria. . . can easily be kept immacu- 
lately clean so that the highest sani- 
tary standards can be maintained 


TARY 


gitaN = me 1% 


- FOR FARM. DAIR 


Y EQUIPMENT. 


nn amar at er mre Se 


with a minimum of labor. 

Stainless Steel is immune to the 
attack of milk acids. It will not rust 
or corrode. It is unusually strong and 
tough. It safely withstands hard 
knocks and rough usage. It retains its 
good looks permanently, literally 
lasts a lifetime. No other material 
used in milk handling or processing 
equipment has proved itself as satis- 
factory in performance as Stainless 
Steel—nor as economical in the long 
run. This is especially true of U-S-S 
Stainless. 


U-S°S STAINLESS STEEL 


a 


For almost 20 years we have been 
supplying U-S-S Stainless Steel to 
the makers of dairy and milk-plant 
equipment. 

This perfected, service-tested steel 
allows the widest latitude in design 
and permits the employment of the 
most advanced fabricating tech- 
niques. Plan to use it to improve your 
product. Our engineers who are spe- 
cialists in the use of Stainless Steel 
will gladly show you the best way 
to obtain optimum benefits at mini- 
mum cost. 


8-597 


UNITED STATES STEEL AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago & - York 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh & Chicago ° 
NATIONAL TUBE COMPANY, Pittsburgh ° 


COLUMBIA STEEL COMPANY, San Francisco 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


UNITED STATES STEEL SUPPLY COMPANY, Warehouse Distributors — Coast to coast: UNITED STATES STEEL EXPORT COMPANY, New York 
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FARM TRAILERS 
TRACTORS 

CORN PICKERS 
BALERS 
DRILLS 


3175 BRACKET & RIM ASSY, 
Al ws x 240 RM 


The very wheel— 


or wheels—you require + 


may be found in our stead- \ 
ily increasing line of STANDARD | 
DISCS and HUBS. IF SO—you can 
SAVE on COST and DELIVERY TIME. 


#2008 3 WASHER 4 REG, 


oe € NUT 4 REO. 


» | “2108 F BOLT 4 REO. 


Investigate! 


REAR WHEEL 
FOR LIGHT TRACTOR 


Write for Our Productica Items 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


only $1.40 


"Te ONLY binder that 
opens flat as a bound book! 
Made of durable imitation leather, 
nicely stamped on front cover and back- 
bone, with name of journal and year 
and volume number, it will preserve 
your journals permanently. Each cover holds 12 issues 
(one volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


Seseeessesensesess MAIL COUPON TODAY seeeseseacesennuan 


SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit, Mich. 


Mail postpaid... 


binders for Agricultural 


ES ee ane ee ae 
Will remit in 10 days or return binders collect. 


ng Ni i ate, ie TO se pou 
I a he SE wee 


CES Ser ee ene mee cL ee 


Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Personne} 
Service at its headquarters office in St. Joseph, Michigan, as a clearing 
house (not a placement bureau) for putting agricultural engineers seex- 
ing employment or change of employment in touch with possible employ- 
ers of their services, and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society, 
The Society does not investigate or guarantee the representations made 
by parties listed. This bulletin contains the active listing of ‘‘F ositions 
Open’’ and ‘‘Positions Wanted’’ on file at the Society’s office, and infor. 
mation on each in the form of separate mimeographed sheets, may be 
had on request. ‘‘Agricultural Engineer’’ as used in these listings, is not 
intended to imply any specific level of proficiency, or registration, or 
license as a professional engineer. 


— 
—= 


Nore: In this Bulletin the following listings still current and previ- 
ously reported are not repeated in detail. For further information see 
the issue of AGRICULTURAL ENGINEERING indicated. 


Attention is invited to the desirability of checking on the housing 
situation when considering a new location. 


PosiITIONS OPEN: 1947 MARCH—O-543. APRIL—O-552. JUNE— 
0-569, 571. SEPTEMBER—O-581, 582. OCTOBER—O-588, 589, 
NOVEMBER—O-592. DECEMBER—O-597, 598, 604. 1948 JANU. 
ARY—O-605, 606. FEBRUARY—O-607, 608. MARCH—O-609, 610, 
611. APRIL—O-612, 613, 614, 615. 


PosiTlONS WANTED: 1947 FEBRUARY — W-373. May — W-398, 
103. JUNE—W-106. SEPTEMBER—W-119, 120. 1948 JANUARY 
—W-135, 137. FEBRUARY—W-138. MARCH—W-145, 146, 147, 
148, 149, 150, 151, 152. APRIL—W-153, 154, 155, 156, 157, 158, 
159, 160, 161, 162, 163, 164, 165. 


NEW POSITIONS OPEN 


AGRICULTURAL ENGINEER for technical and extension writing and 
editorial work with trade association in farm structures field. Midwest 
location. BS deg in agricultural engineering, or equivalent. Prefer mar 
with 2 or 3 years experience in farm structures field in position requir: 
ing considerable writing and editing. Good appearance and personality 
pongo aaa opportunities for advancement. Age 28 - 33. Salary 
open. : 


AGRICULTURAL ENGINEERS (2) for teaching service courses in 
farm structures and in soil and water field in Northeastern State Uni- 
versity. BS deg in agricultural engineering or equivalent, from school 
with high requirements in engineering. Prefer registered engineers or 
graduates of accredited curriculum. Employment is for academic year 
of 10 months. Usual personal requirements for college teaching. Age, 
under 35. Salary open. O-617 


NEW POSITIONS WANTED 


AGRICULTURAL ENGINEER desires sales work in power and ma- 
chinery field. BS deg in agriculture with major in agricultural engineer- 
ing, June 1948, University of Florida. Summer work experience on 
ranch. Installed drainage system on 10,000-acre ranch. War commis- 
sioned service in Air Corps. War injury no longer reduces work ca- 
pacity. Available June 15. Single. Age 25. Salary open. W-166 


AGRICULTURAL ENGINEER desires design, development, or re- 
search in power and machinery, rural electric, or farm structures field. 
BS deg in agricultural engineering, June 1948, Ohio State University. 
Experience, 3 mo. in parts department, IHC branch, Columbus, Ohio. 
Part time work at University in construction of a tree planter. En- 
listed and commissioned war service in Air Corps weather unit. No 
disability. Available July 1. Married. Age 25. Salary open. W-167 


AGRICULTURAL ENGINEER desires research, extension, or test 
work in public service, in the soil and water field. BS deg in agricul- 
tural engineering, June 1948, Ohio State University; 5-year curriculum 
with courses in soil physics, mechanics of fluids, agronomy, drainage, 
irrigation, reclamation, and pond design. War non-commissioned service 
in Army Airways Communication System. No disability. Available June 
15. Married. Age 24. Salary, $3300-3600. W-168 


AGRONOMIST desires service work in soil and water field, in private 
company or public service. BA deg with majors in botany, vegetable 
crop production, soil management, and agronomy. Experience in in- 
spection of perishable produce. No disability. Available now. Married. 
Age 28. Salary $2600. W-169. 


AGRICULTURAL ENGINEER desires design and development work 
in farm equipment industry or as a government project engineer. BS 
deg in agricultural engineering, June 1948, University of Mai: 
background. Experience includes 4 mo as welder, in shipbuilding, and 
work as mechanic on development of a potato harvester, A 
Experiment Station, University of Maine. War service in Navy “s 
tion Electronics Technicians Mate 2/c. No disability. Availabi: 
Married. Age 25. Salary open. W-170 


AGRICULTURAL ENGINEER desires research, sales, or service in 
power and machinery, farm structures, or product processing ficid, with 
private company. BS deg in agriculture, 1947; BS deg in agricultural 
engineering June 1948, Ohio State University. Experience 3 years iM 
production of hybrid seed corn. War non-commissioned service :n army. 
No disability. Available July 15. Married. Age 29. Salary ope. W-171 


AGRICULTURAL ENGINEER desires research work in farm 
tures field, especially in drying hay and grain, in public servi 
ization. BS degs in agriculture and in agricultural engineer 
1948, Ohio State University. Experience as draftsman and s 
sistant, agricultural engineering department, Ohio State Unive , 
enlisted ard commissioned experience in Corps of Engineers, U. S. Army. 
No disability. Available July 1. Married. Age 25. Salary $3600. W-17 


AGRICULTURAL ENGINEER desires design, development. or eX 
tension work, or project engineering in soil and water field, with public 
service agency. BS deg in agricultural engineering, June 1948, Michigan 
State College. War experience as pilot in Naval Air Force. _No dis- 
ability. Available July 1. Married. Age 29. Salary $3000. W-173 


(Continued on page 232) 
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— hay or silage has always been one of the hot, 
hard jobs. Picture it for a moment . . . the number 
of operations . . . the time and labor the average farmer 
spends on it . . . the variety of equipment he needs for it. 

Thanks to Massey-Harris engineers, however, there is 
today an easier way . . . a better way — the Forage Clipper 
that takes work out and puts quality in. 

This single machine cuts, chops, loads any hay or silage 
crop, ready for blowing into the mow or silo. One man 
... one trip over the field . . . one machine and the whole 
job is done. 

A machine of many accomplishments, the Forage Clip- 
per, with | sats attachment installed, handles windrowed 
hay and delivers it chopped or unchopped to the wagon; 
with corn attachment, it cuts, chops, and loads up to 12 
tons of corn silage an hour. 


Following the combine, it picks up straw for bedding, 
or chops and returns it to the field for plowing under. 
Many use it for harvesting peas without cracking the pods, 
and with no time lag between field and viner. 

Revolutionary in saving time, labor, and investment in 
equipment, the Forage Clipper makes for a better product, 
Faster handling preserves more of the vitamins and nutri- 
ents. This means better livestock . . . more economical, 
more profitable feeding. 

Ask the Massey-Harris dealer near you for a‘ copy of 
“High Quality Forage’, written by one of the country’s 
leading animal nutritionists. 


THE MASSEY-HARRIS COMPANY 
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Jucrease the PRODUCTIVE 
CAPACITY of Your Mechanized 
Equipment with WISCONSIN. 


i- Cooled ENGINES... 


If you build or use any kind of equipment that is 
or that CAN be successfully engine-powered—there 
is a fairly definite certainty that you can actually 
increase the productive capacity of the machine by 
motorizing with a Wisconsin Air-Cooled Engine. 


This rather broad statement is predicated on the 

fact that Wisconsin Engines are notable for con- 

tinuous, high ratio power output as well as ex- 

tremely low maintenance and servicing interludes. 

You are assured of “Most H.P. Hours” of on-the- typical 4-cycle sin- 
job operation, thanks to advanced engineering gle cylinder model, 
and heavy-duty design and construction. 2 to 4 Hp. 


Wisconsin Engines are worth looking into on all 
counts. Your interest will be heartily reciprocated. 


Typical single cyl. 
model, 4 to 9 Hp. 


Typical V-type 4- 
cylinder model, 15 
to 30 Hp. 


cuts oe WISCONSIN 
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PROFESSIONAL DIRECTORY 
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FRANK J. ZINK ASSOCIATES 


Agricultural Engineers 
Consultants on product development, designs, research, 


market research, public relations 


FeL_ow A.S8.A.E. Suite 4300, Board of Trade Bidg. 
MeMBER 8.A.E. Telephone: Harrison 0723 Chicago 4, Illinois 


OLSON MANAGEMENT SERVICE 


Drainage and Erosion Control Engineering, Structure Design, 

Farm Architectural Service, Work Simplification Studies, 

Product Application Engineering, Management, Soil Surveys, 
and Testing. 


904 W. Stephenson St., Freeport, Ill. Tel. State 2601 


GEORGE R. SHIER ROBT. J. McCALL 
Professional Agricultural Engineering Services 


Structures, Ventilation, Drying, Machinery Development 
and Sales Consultation, Engineering Design 


Members A.S.A.E. Room 705, 8 E. Broad St., Columbus 15, Ohio 


RATES: Announcements under the heading ‘‘Professional Directory’’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mini- 
mum charge, four-line basis. Uniform style setup. Copy must be 
received by first of month of publication. 
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PERSONNEL SERVICE BULLETIN 


(Continued from page 230) 


AGRICULTURAL ENGINEER desires work in soil and water fielg 
BS deg in agricultural engineering, June 1948, Michigan State College. 
Farm background and previous theoretical and practical training jn 
National Farm School. Fluent knowledge of English, French, «nd Rus. 
wee No disability. Available June 15. Married. Age 26. Salzry open, 

-174 


AGRICULTURAL ENGINEER desires development or research work 
in farm machinery or farm structures field, preferably in private jp. 
dustry in Midwest or East. BS deg in mechanical engineering 1943. Rs 
deg in agriculture 1947. MS deg in agricultural engineering ex» ected in 
summer 1948, all University of Wisconsin. Farm background; one year. 
test engineer, experimental aircraft engines; two years part ‘ime in. 
structor in agricultural engineering, University of Wisconsin. rdnance 
Officer, U. S. Navy, two years. No disability. Available August 1. Mar. 
ried. Age 27. Salary open. W-175 


AGRICULTURAL ENGINEER desires work in power and machinery 


or farm structures field, with private industry. BA deg June 1948, Mich. 


igan State College. Farm background. Student assistant in farm struc. 
tures, agricultural engineering department, Michigan State Coll:ce. Ep. 
listed and commissioned war service with Army Air Corps. No <isability. 
Available July 1. Married. Age 26. Salary $3000-3600. W-175 


AGRICULTURAL ENGINEER desires teaching, research, >r both, 
in power and machinery or soil and water field in land gra: college 
or industry. BS deg in agricultural engineering, June 1948, Ohio State 
University. One month assisting in research at hydrological research sta- 
tion, Coshocton, Ohio, and three months as half time student assistant 
instructor in drainage. War non-commissioned service in Army. No 
disability. Single. Age 23. Salary open. W-177 


New Literature 


WeLDING HELPS FOR FARMERS, edited by A. J. Patch. Cloth, 431 
pages, 6x9 inches. Illustrated and indexed. The James F. Lincoln Arc 
Welding Foundation (Cleveland 1, Ohio). $1.00 in U.S.A., $1.50 
elsewhere. ‘ 

A compilation of methods and suggestions obtained from farmers 
with successful welding experience, and by other welders who have 
worked with farmers on farm welding jobs. 

Sixteen sections are devoted to the following subjects: the purpose 
and work of the James F. Lincoln Arc Welding Foundation, farmers 
quickly become welders, arc welders whittle metal, equipment for weld- 
ing, setting up the farm workshop, tips on welding methods, repair 
work with arc welder, welder salvages broken and worn equipment, 
making equipment for special jobs, tillage tools and posthole diggers, 
tractors and hitches, carts, trailers, and wagons, manure loaders and 
other back savers, harvesting tools and elevators, welded forms for many 
purposes, and shop tools and power saws. 

An appendix presents safety rules for shop and farm machine opera- 
tion and welding training schools. There is also a glossary of welding 
terms. 

Seven agricultural engineers—F. R. Jones, M. M. Jones, E. W. 
Lehman, G. W. McCuen, I. G. Morrison, Ben D. Moses, and C. W. 
Smith—served as an editorial board for the publication. 


THE Use OF AIRCRAFT IN THE CONTROL OF MosQurTors. Sponsored 
by the American Mosquito Control Association, T. D. Mulhern, Secy.- 
Treas., (New Brunswick, N. J.), A.M.C.A. Bull. No. 1, 1948. 46 pp. 
45 figs. Price, $1.50. 

This is the first and only publication dealing with all aspects of 
this relatively new and highly important line of attack on our insect 
enemies. Its 67 pages carry condensed authoritative information on all 
matters relating to the use of aircraft in combating mosquitoes. The 
usefulness of the publication is not limited to those engaged in mos- 
quito control work, as the major part of the information presented is 
applicable to any insect problem in which aircraft can be used. 

The brief historical section gives facts regarding the early use‘and 
development of aircraft for mosquito control, and points out that dur- 
ing 1947 an accumulated total of about 1,000,000 acres ws sprayed 
in the United States. 

The various types of planes and equipment for applying i:secticides 
are discussed and well illustrated in 45 photographs an! figures. 
Formulations, specifications and methods of preparing DDT insecticides 
are given in some detail. 
discussed and some of the advantages and limitations of ai: 
of insecticides are indicated. Methods of measuring results 3 
cautions that should be followedtoavoid injurious effects of | 
wildlife, beneficial insects and crops are presented. Public elations, 
legislation and liability as well as civil regulations governin. aircraft 
operations are discussed. Factors to be considered in drav. ing con 
tracts, report forms, sources of equipment and insecticides, «nd lists 
of airplane spraying and dusting services, arranged by states as well 
as a selected bibliography are included. : 

The authoritativeness of the information contained in this ttractive 
brochure is assured by referring to the list of contributors. ; 

Contributors include 51 leading authorities in the acer autical, 
entomological, engineering, and administrative fields. Their contribu- 
tions have been edited by a board of five, headed by Col. Paul F. 
Russell.—Fred C. Bishopp. 
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